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ABSTRACT

Five years ago, Hua-Hin Hospital developed and implemented a Hospital
Information System (HIS) to support health care service, health care provider, and
hospital management. The hospital had planned to expand the HIS, however, no
evaluation of the Hua-Hin HIS has been performed.

This research was a cross-sectional survey that attempted to study
information system success in dimensions of the user satisfaction level and to find the
association between the independent factors of the user experiences, user knowledge,
user attitude, user participation, and user satisfaction.

The study sample was selected using simple random sampling that
comprised of 190 users who had used the Hua-Hin HIS for more than six months. The
data were reported from 165 questionnaires.

The results found that the user satisfaction was at a moderate level, user
satisfaction on the information quality and system quality was at a moderate level,
while satisfaction on service quality was at a high level. The computer knowledge of
the user was at a moderate level, and the user attitude was at a positive level. The
participation of the user was at a low level and the participation in decision and in
evaluation was at a low level; however participation in implementation and in benefit
was at a moderate level. It was found that the relationship between the system training
(x? = 14.75, p-value = 0.001) duration of system use (r = -.187); user attitude(r =.301);
user participation (r =.364) and user satisfaction.

The research suggests the system manager should develop a policy and
strategic plan to enhance the participation of the user. The user should be trained by an
experienced user as a facilitator, this would help to increase the user satisfaction, the
user attitude, and the user participation when using the Hua-Hin HIS.
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153 pages




Fac. of Grad. Studies, Mahidol Univ. Thesis /v

v o 1 o 9Jq ¥ A ] 9Jq ¥ o =3 9Jq 9
ANUAUNUTIZHINAUTNULVOIR 1F52 DY MsTduswved gz v duanunawelavesdldszuy
AIAUNA TTINGNNAWINY: NTAANY
THE RELATIONSHIP BETWEEN USER CHARACTERISTICS, PARTICIPATION AND USER

SATISFACTION OF INFORMATION SYSTEM IN HUA-HIN HOSPITAL: CASE STUDY
A311 UAIGITIV 4836557 PHPH/M
ML (FITUFUNAAT) @1 UDANMITUTHIS 15INe1A

AmznTsUMINUTamInerinus: gyu Bouau, wu. Ph.D., gAUS ASAA, PhD., 3@ o NUDIA,

Psy.D.(MANAGEMENT)

UNfnge
Tsanenuaniu ldimswanuaz sz vuasaumalsanenadunaini s 3 e
auayumsldusnmsquamundie mingldusmsguaimuaznisuswisaulsaneinia
] I o T a
Tsanenuaduwumsversszuvasaumealsaneinia 06191500 dalumeinsdsziiussuvarsauma
T5anenv1aridfiuInou
e A g Ay Aa o o . N o s A
mﬁT\]ﬂulﬂumiﬁ%EJLGINﬁﬁ?ﬁ]ﬂMGIﬂ"U?IN (Cross-sectional  research) mmqﬂﬁzmmwa
a o < a o
Usziiuanuduiavesszuuamsaumalsaneivia Tagiinsanninszauanuiiane lvvesdldszuu
v Aa d' [ Y o 1 Y a Y 1 4 9
Asaunalsane1ianIiu uaziomianuduius seriednlsoass ldun dszaumsal anwg
@ a A 1 9q 9 o = Yq ¥ Y =
NiAund tazmMsiaIusmveddldszun fuanuiae levesdldsz vy Taglduuvaeuamlumsinudeya
~ v Aa 3| g o
v ldldauszuumsaumalsaneuiaiiduiuna 6 wouduly $1uau 190 au wamsnw 1din
NAUVVAB VNN lanTonud ez uIN LI 165 Raju
Han15 19NN fleszuumsawmaianuiane laaeszuuasaumalsaneruiaiiiy
TagsawegluszaviunarTasiinnuiianelode quamvesmisaumaluszaniunals guaImues
szuvTuszavthunans uazgunmusms egluszauge anwivesd szuuasaumaog luszauthunan
o A ' g ' ' ' v o
naunaves 1aoszuvasauma u 1) lunewan mslidaswTaesawvesdldszunegluszaud Tae
fidwswlumsdadule nagmsdszidiuszuvegluszaud msfidauswlumsduiumsuazms 145
UsgTemiogluszauiiunare dAuanudusiusnungldszounldsunmsdnldszuy  (*=14.75,
~ v o o = vq ¥ Aq ¥ P o o &
p-value=0.001) HaNuFuRusivaNuianelavesdldszun szoznanlssevy ¢ =.187) Uanuduius
lumsavduanuianelvvesd1dszuy Weuaduesdldszun (=301) nazmsidusmvesd 195z vy
(r = 364) Hanudwiusmananduanuiawe lwvesdlFzuy uannuduiusegluszdud
Forausuuzannive uinissuuamsaumandsiulouio nagiaununagns 1w
an [ a =) [ 9Jq Y ] = 9 ] 1 Y
M lumsaauasumsiaiusmveddlgszun wu msdnlsszuumsaumariiunszuiumsngu lagle

@

' ad ° IS 1
Al¥szuuniivauadang duszaumsaliazianudunglunmsldssoniiudednaou

153 Wi




CONTENTS

ACKNOWLEDGEMENTS.....o e

ABSTRACT (ENGLISH) ... oiiiit e e e,
ABSTRACT (THAD .o e e e e e
LIST OF TABLES. ... e e e e e e
LIST OF FIGURES. .. ...ttt s e e e e e e e
CHAPTER I INTRODUCTION
Background and Significance of the Study........................
Research QUESLIONS..........vuviiiii e
Research ODJECtIVES. ..ot e
Research Hypotheses. .........ovve e,
Scope Of StUAY ...
Operational Definitions...........ccocviii i e,
Conceptual Framework..........cooooiiiiii e,
Variables. .. ...
CHAPTER Il LITERATURE REVIEW
1. The concept of Information System.............................
2. The concept of Hospital Information System (HIS) and
Hua-HInHIS......o e
3. The concept of user satisfaction................c..cceevveenn.n.
4. The concept of computer knowledge.............cccoeviinin
5. The concept of user attitude.............cooeoveiiieiiiinennne.
6. The concept of user participation..............c..coeovveiiennn
7. The related Information System Researches....................
CHAPTER 11l MATERIALS AND METHODS
3.1 Research Design.......oovuiie it
3.2 Population and Sample..........cooiiiiii i,

Vi

10
10
10
12
13

14

27
41
54
58
63
66

74
74



CONTENTS (cont.)

3.3 Research INStrument........o.ee e e e e
3.4 Validity and Reliability..............coooiiiiiii

3.5 Data Collection Procedure ..........c.oveeiiioo e,
3.6 Data AnalysSiS.......oovvi i e
CHAPTER IV RESULTS

Section 1

Section 2

Section 3

Section 4

Section 5

Section 6

Characteristics of users in Hua-Hin HIS, Nov.-Dec.
Computer knowledge of users in Hua-Hin HIS,
NOV.-DeC. 2007 ... ..o
Attitude of users in Hua-Hin HIS, Nov.-Dec. 2007
toward Hua- HInHIS...............con
Participation of users in Hua-Hin HIS, Nov.-Dec.
User satisfaction on Hua-Hin HIS, Nov.-Dec. 2007
Association between user Characteristics, computer
knowledge, user attitude, user participation and user
satisfaction on Hua-Hin HIS, Nov.-Dec. 2007......

CHAPTER YV DISCUSSION... ..ot e
CHAPTER VI CONCLUSION......i e

APPENDICES

BIOGRAPHY .............

Vii

Page
75
79
80
80

82

85

85

86
88



Table

~N o o A oW

10

11

12

13

14

15

16

17

18

19

LIST OF TABLES

Characteristics of users in Hua-Hin HIS, Nov. - Dec. 2007...............
Computer experience of users in Hua-Hin HIS, Nov. - Dec. 2007.......
Computer knowledge level of users in Hua-Hin HIS, Nov.-Dec.2007..

Attitude level of users in Hua-Hin HIS, Nov.-Dec.2007..................
Participation level of users in Hua-Hin HIS, Nov.-Dec.2007.............
Participation in decision level of users in Hua-Hin HIS, Nov.-Dec. 2007..
Participation on implementation level of users in Hua-Hin HIS, Nov.-

DEC. 2007 ... et e
Participation in benefits level of users in Hua-Hin HIS, Nov.-Dec. 2007..

Participation in evaluation level of users in Hua-Hin HIS, Nov.-Dec.2007
Satisfaction level of users in Hua-Hin HIS, Nov.-Dec. 2007.............
Information Satisfaction level of users in Hua-Hin HIS, Nov.-Dec. 2007
System Satisfaction level of users in Hua-Hin HIS, Nov.-Dec. 2007...

Service Satisfaction level of users in Hua-Hin HIS, Nov.-Dec. 2007 ...

The relationship between system training and satisfaction level of
users in Hua-Hin HIS, Nov.-Dec. 2007.........covieiiiiiiie e
The relationship between computer used and satisfaction level of users
in Hua-Hin HIS, Nov.-Dec. 2007.........oviii i e e
The relationship between computer learned and satisfaction level of
users in Hua-Hin HIS, Nov.-Dec. 2007.........covieiiiiiiie e
The relationship between system used and satisfaction level of users
in Hua-Hin HIS, Nov.-DecC. 2007.........coviii i i e
The Pearson’s Product Moment Correlation Coefficient between
attitudes of user, participation of user with user satisfaction..............
Pearson’s Product Moment Correlation Coefficient between participation

of user with user satisfaction on Hua-Hin HIS, Nov.-Dec. 2007.........

viii

87

87

88

88

89

89

90

90

91

92

92

93

94



Figure

coO N oo o B W DN

10

11

12

13

14

LIST OF FIGURES

System components: input, process, output and goal.....................

System components and Control..

Show Data ProCeSSING.......vuuereeeeee et e e e e v re e e en e,

Show Information SyStem.........c.ouviriieii e,

Level of management and characteristics of Information...............

Information System Success Measures in multi levels..................

Hierarchical views of data, information, knowledge.....................

an extension of the Delone & McLean’s Model of IS Success, based

on the Sanders/Garrity 1995 Modification..............ccoveeieinnenn.
Delone & McLean’s Model of IS Success 1992.........covvvvvvevin...
Delone & McLean’s Model of IS Success 2003.......cccoveeveeeennn...

Show concept of Equity Theory...

Show "A Cognitive Model of the Antecedents and Consequences of
Satisfaction Decisions,"” ............
Theory Foundation for the User Affecting Response (UAR)
(00 413 £ (1 0! S PP

Component of attitude of Triandis

45
47
48
50

51

53
60



Fac. of Grad. Studies, Mahidol Univ. M.Sc.(Public Health) / 1

CHAPTER I
INTRODUCTION

Background and Significance of the Study

Since 1970, our world has moved into the age of information technology,
when the information becomes powerful and essential for any survival and
competitiveness in all regimes. Information has given broad effects to working at the
individual, group and organization levels in all careers (Lohsuwanrat, 2005; Hagg,
2005). As the information technology (IT) has been so advanced at this age, therefore,
IT takes a very prominent role in human life. IT allows humans to access to
information, and to communicate with each other rapidly over borders. It could be said
that IT is a living tool of humans in the IT society. Since IT leads to the storage, usage
and analysis of information broadly, conveniently and rapidly, which provokes the
database and knowledge base of the genius age when the information technology
system is utilized in the replacement of humans (Watthana, 1996) because information
technology is widely accepted for its highest potential at all facets (Wongpanichlert &
Chantramangklasri, 1995).

Information technology involves two technological areas: computer
technologies and telecommunication technologies. To elaborate, computer
technologies deal with storage, recording, processing of information as well as reports,
but such activities must be based on the telecommunication technologies, e.g.
telephone, facsimile, television, email, to disseminate the information obtained from
the computer technologies to other persons or regimes. Thus, information technology
takes role in developing and performing all activities such as communications,
working and solving problems as well as decision-making. Certain agencies are
established to compile, analyze and prepare reports so that the information could be
utilized broadly and worthily, and it helps that work more effective and efficient
(http://csnet.dru.ac.th/lecture/ltlife/htm#life2).
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Thailand’s Information Promotion Committee had been founded in 1992.
The Year 1995 was officially announced to be the Year of Information Technology of
Thailand (Kiritoh, 1995). In addition, the Ministry of Information and Communication
Technology was established under the concepts of ministry establishment in
conjunction with the Information and Communication Technology Policy, 2001 —
2010 (IT Plan Year 2010) that the Information Policy would be implemented to
develop the country to be an intellectual and learning-based society. Moreover, it is
expected that the information and community technologies would be used to enrich the
effectiveness of the state’s working process and good governance, which is called E-
Government. The state’s administration is also targeted that, by Year 2010, the
executives of each ministry should hold at least 1 system capable of retrieving quality
and updated information, which summarizes the national overview for any decision-
making at anytime. To step into such target of state administration, it should start
from: 1) cost-effective utilization of information technology to enhance the state’s
efficiency, leading to 2) quality improvement of information, leading to 3) executives
utilize the information and targets for the public service in 2010 that every ministry
must set up at least one service where the general people could receive it from one
location at any district at anytime. Moving into this target of public service should
start from: 4) engaging an efficient public service system; 5) connecting such service
with other local areas and 6) connecting such system with other agencies around the
country. All these 6 viewpoints are the definition of success in implementing the
information technology in the government sector (Master Plan, Ministry of Public
Health, 2004 — 2006). Top management at the ministerial, bureau and department
levels would be encouraged to be the advanced information technology executives,
who would be a key mechanism of utilizing the information technology in an
integrated way in order to administer the government agencies universally to support

the world’s new society and economics (http://www.egovernment.or.th).

Harris Kern et al. wrote in a book titled “IT Organization” in 2000 that his
team has surveyed the IT infrastructure in several companies before summarizing
significant problems affecting those organizations, which included the waste of
budgets, duplicated working, communication problems between agencies, confusion

and no-satisfaction of users, and no direction of IT (Malaiwong, 2003,). Using the
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information technology definitely gives several impacts to that organization such as
impact to the working efficiency as the working system is changed to be an automatic
and more rapid system. It also affects the working quality, that is, it improves the
working procedure and performance, which leads to new innovations. IT gives impact
to the personnel by encouraging the workers at all levels to have attempts, learning
and self-learning about the use of computer. IT affects the business communications as
it facilitates the business communications. The business impact from IT is the
commercial services via the internet network system that is called e-commerce.
Therefore, to use the information technology in any agency, the executives must study
and comprehend the impacts caused by the use of information technology so that that
agency gets the best benefit from the use of information technology; otherwise, 1T
may cause problems there (Malaiwong, 2004 ). Paula J. Vaughan, Information Service
Program Manager, Colorado University, stated that the factors of successful setting of
information technology system do not involve only technologies, but also the reaction
of such technologies with the organization, participation of system users, system

resistance, adherence, planning and system risks (www.educause.edu retrieved on

30/10/2006). Moreover, according to the statistic report on success and failure of
system development based on the survey done in 1994, about 53% of system
development projects were delayed or was over budget while 31% of system
development projects were incomplete. In conclusion, in 1994, about 84% of system
development projects collapsed. According to a study, about 75% of major IT systems
faced the operating failure (cited in Lohsuwanrat, 2005). It was estimated that, in
2000, the failure of system development might reach 90% if the system development
lacked a good project management (Oz, E., 2002). In 2003, Laudon & Laudon
reported that the system development ended with failure due to the negligence of
system changing. It was found that 70% of projects failed because the project scope
was too broad; so the system was so complicated to be completed.

Under a vision that “The Ministry of Public Health (MOPH ) is a ministry
utilizing the advanced and sophisticated information technology to undertake public
health activities appropriately” and according to the Eighth Public Health
Development Plan, MOPH set up a policy of utilizing the information technology in

hospitals whereas certain processing programs were developed to reduce the hospital
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officials’ task in preparing the reports. Later, in the Ninth Public Health Development
Plan (2002 — 2006), the health information system of the MOPH was reformed to be in
line with the governmental system reform. The mission and structure of MOPH was
also changed; a new development of public health information system for management
(MIS reform) was set up as the electronic individual cards connecting the information
at the central part and between areas, and this information system would be the
database of each province for the integrated administration. The database at the
operating level, e.g. community health center and primary health care unit, hospital,
provincial health office, was developed to stand on the same infrastructure and to be
connected throughout the system, which may be connected to the Smart Card System
in the future. This development would help respond to several achievement indexes
such as KPI, E-Inspection and MOC (Ministry Operation Center) according to roles
and duties of each agency efficiently (Thai Public Health Report of Thailand, 2001 -
2004) so that the public health care among Thai citizens becomes efficient. The
inclusive objectives of developing the information and communication technology of
MOPH were: 1) to enhance the potential of information and communication
technology of the Ministry so that it is capable of supporting the present and future
needs of using the information technology for the health system in part of
administration, service and academics; 2) to develop human resources so that they are
prepared to use and maintain the information and communication technology system
and to further develop it and 3) to develop the information and communication
technology system so that it is operated cost-effectively and worthily based on joint
cooperation and resource consumption (Master Plan, Ministry of Public Health, 2004
—2006).

Using the information technology in hospitals has caused several
problems. According to the report on situations of health management system in
connection with information technology system in term of health, main problems are
the huge amount of stored data and duplicated data in the system but the data is not
accurate or reliable. Most information in the system deals with the activities or
operating results rather than the information showing the success of system
development. Moreover, from the technical report on the project of studying

appropriate operating characters of information working system in hospitals under the
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supervision of the Ministry of Finance from Year 1983 — 2000, as done by the Public
Heath System Research Institute in collaboration with the National Electronics and
Computer Technology Center (NECTEC) regarding Development of Computer-based
Information System in Hospitals, it showed that core problems found in the
information system development of hospitals were: 1) shortage of organization’s
planning for an integrated information system development; 2) shortage of main
standard of information system; 3) shortage of well-trained and skillful computer
personnel and 4) shortage of efficient management of personnel, tasks and budget
(Public Health Policy and Plan, 2001).

In conclusion, the hospitals under the supervision of MOPH have tried to
develop the computer-based information system from Year 1983 — 2000 or for 17
years, but they have not yet been able to announce that they “are successful in the
development of computer and information technology system” (Public Health Policy
and Plan, 2001; NECTEC, 2001). It was also found that hospitals at 88.49% used the
computer-based information system to facilitate their general administration and
reports rather than to give medical care to patients and to develop the medical care
quality. The average investment cost in such system is approximately baht 3.87
million per hospital and it is likely that the investment cost in the information system
would be higher while, at present, there has not yet been the apparent controlling
mechanism (Pongpiroon & Sriratana, 2005). This means that it is possible that the
total health system of the country would be affected because this investment amount
has not been calculated clearly (Tangcharoensatien et al., 2001). In addition, the
hospitals establish the information committee who has not actually understood its roles
and duties, especially duplicated roles between the department in charge of
administering the computer system or medical records and the hospital information
committee. As a result, there are problems about coordination between agencies,
confusion about interpretation until the working cannot be connected to the standard
system. These are the problems being faced by every hospital (Pongpiroon, &
Sumalee, 2005).

According to the survey report of Krit Pongpiroon and Sanya Sriratana on
the Use of Computer-based Information System of Hospitals in Thailand by surveying

the information from hospitals across the country, it was found that the hospitals at
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88.49% used the computer-based information system to facilitate their general
administration and reports rather than to give medical care to patients and to develop
the medical care quality. The expenses for personnel and readiness of back-up system
are also main problems obstructing the hospitals from using the computer-based
information system. Considering to selecting the computer-based information system
lacks the apparent controlling mechanism and it depends on the discretion of each
hospital. At present, there are 44 different computer-based information systems. In
addition, the average investment for each computer-based information system is baht
3.87 million per hospital and this investment is likely to be higher gradually
(Pongpiroon, &Sriratana, 2005).

As mentioned earlier, it could be concluded that there are still some
problems of utilizing the computer-based information system in hospitals under the
supervision of the Ministry of Public Health, which included the problems about
higher investment amount, management, allocation of information resources,
knowledge about information system and information technology, and cost-effective
use of information technology or value-added in the service system.

Hua Hin Hospital is a hospital under the supervision of the Ministry of
Public Health. Its information system has been gradually improved. Up to the end of
2002, Hua Hin Hospital, for the first time, set up a policy of using the information
system to provide services to patients at the Medical Records Department, Out-patient
Department, In-patient Department, Pharmacy Department, Consulting Room, patient
appointments, Finance Department, Social Security Department, etc. According to the
research data obtained by investigating the officers who were system users, including
supervisors, department heads and workers, for the results caused by the use of
information system on the period of using the system. Most answers from the users
dealt with the system failure to serve the users’ information demands. Moreover,
anytime when the system was out of work, the users could not remedy it at the service
point, but had to wait the system administrator. This kept the service recipients wait
longer and it prolonged other service activities. In addition, the system operating was
not stable enough, so the system has frequently collapsed and the data could not be
retrieved. The communications between the system administrator and system users

were not good. The system administration officers lacked certain technical skills and
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system management. There were few computer officers while the existing officers had
no sufficient knowledge, understanding and competence in the information technology
and computer skills. The supports given by hospital executives at all levels were not
explicit and these executives had no involvement in planning and utilization of the
information system. Furthermore, Hua Hin Hospital is now under construction to
expand its service from a 90-bed community hospital to be a 200-bed general hospital.
Due to the policy of expanding the medical services to engage broader services, the
organization becomes more sophisticated. The Hospital’s policy of information
technology also requires that the information technology be more applied up to the
level of paperless office.

Nevertheless, for 4 years from the beginning of using the information
system at the Hospital, there have not been any serious and tangible evaluations for the
satisfaction of system users in Hua Hin Hospital. In the past, only confronting
problems were resolved and the dissatisfied system users have not been allowed to
show their opinions. Moreover, there was the shortage of some essential system
resources such as officers with relevant IT knowledge, system officers for the analysis
of system, devices, computer sets and network system. Additionally, the Hospital is
expanding its medical services; thus, IT infrastructure system must be placed to be in
line with the expansion of service areas. To enhance an efficient information
technology system, it should not depend on good management of information system
only. A perfect information system without any defects in an organization may not be
used successfully in another organization although it is the same system. A key factor
enriching the efficiency of information system is the system user. Based on an
efficient information system, receipt of quality information by users, and crucial use of
that information system, the users would feel satisfied with the system (cited in
Sabwal, 2004). These indicate the significance of information system. If the users are
not satisfied with the system, its significance will be less and it will not be worthwhile
for the investment. In addition, the information from the executive report of the
Information Technology Committee of Hua Hin Hospital in the fiscal year of 2005 -
2006 showed that: service information was not compiled and saved completely and not
relevant to facts; ICD-10 and ICD-9-CM were recorded in wrong sectors; use of

network computer system in connection with users was so sophisticated; there were no



Sirima Sangsuwan Introduction / 8

responsible personnel for reports; reports could not be submitted in time due to the
system collapse; and reports were submitted to the National Health Security Office
(NHSO) less than the actual reports prepared. These problems blocked the Hospital to
have a perfect and accurate information system to be used in providing the medical
services to the service recipients of the Hospital. This information, in fact, is the
evidence of reimbursing the budget from the National Health Security Office (NHSO),
which may give effect to the health service provided to the general people in this area.

The Researcher is an officer of Hua Hin Hospital; so | have seen problems
and hindrance caused by the development of information technology system there. It is
apparent that the investment in the development of information system is likely to be
hiking. However, information is an essential resource of the organization because it
could be used to turn the organization to be the knowledge-based society. The aims of
employing the information technology are to obtain the quality information, and to
utilize such information to increase the quality of medical care, to enhance the
efficiency of hospital management by employing facts for the management decision,
and to apply such information for the strategic planning for human, work and hospital
sustainable development in every situation. Thus, the evaluation results from the use
of information system in the Hospital are essential and critical for make the
management system efficient because the evaluation result is the best way of
improving and driving the work to meet the required success (Suwanpong &
Boonsuya, 1999) and the evaluation of system users’ satisfaction is also one way of
evaluating the information system, which reflects the success of developing the
information technology system (DeLone & McLean, 1992).

From the reasons above, the Researcher was interested in examining the
correlation between Information System Users’ Characteristics and participation and
Information System Users’ Satisfaction at Hua Hin Hospital: Case Study of
Implementations of Research Results to the Development and Efficiency of

Information System.
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Research Questions

The researches questions of this study seek to answer were:

1. What were the user satisfaction levels for Hua-Hin Hospital
Information System?

2. What were the computer knowledge levels of user in Hua-Hin Hospital
Information?

3. What were the user attitude levels toward Hua-Hin Hospital
Information System?

4. What were the user participation levels in Hua-Hin Hospital
Information System?

5. What was the association between user characteristics, computer
knowledge, attitude, participation and user satisfaction levels toward Hua-Hin
Hospital Information System?

Research Objectives

The research objectives of this study are:

1. To describe the user characteristics of Hua-Hin Hospital Information
System

2. To measure the user satisfaction levels for Hua-Hin Hospital
Information System.

3. To measure the computer knowledge levels of user in Hua-Hin Hospital
Information System

4. To measure the user attitude levels toward Hua-Hin Hospital
Information System

5. To measure the participation levels of user in Hua-Hin Hospital
Information System

6. To analyze the association between computer knowledge, attitude, user
participation, user satisfaction toward Hua-Hin Hospital Information system.
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Research Hypotheses

The researches hypotheses of this study are:

1. User’s characteristics related to user satisfaction in Hua-Hin Hospital
Information System.

2. Computer knowledge related to user satisfaction in Hua-Hin Hospital
Information System

3. User attitude related to wuser satisfaction in Hua-Hin Hospital
Information System.

4. User participation related to user satisfaction in Hua-Hin Hospital

Information System.

Scope of Study

The populations of this research were staffs in Hua-Hin Hospital who had
been using hospital information system at least 6 months. The studies focused on
factors that affect user were user characteristics, computer knowledge, user attitude,
user participation, and user satisfaction in Hua-Hin Hospital Information System.

Operational Definitions

Information System means the system of hardware, software, people
ware and telecommunication network that collect data, create and distribute
information to meet users need.

Hua-Hin HIS means the information system that was used in Hua-Hin
Hospital for support working activities in the hospital.

User satisfaction means the satisfaction of user on Hua-Hin HIS in
quality of information, system and service.

User characteristics means the personality such as gender, age,
educational level, working position and professional occupation of users who had been

working on Hua-Hin HIS at least six months.
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Experience means; Computer experience of user to using and learning
computer. System training and period of system used of users who had been working
on Hua-Hin HIS at least six months.

Computer knowledge means the knowledge, skill and ability to used
computer of users to support Hua-Hin HIS.

User Attitude means the status of user is thinking, belief on Hua-Hin HIS.

User participation means the participative behavior of user on decision,
implement, benefit and evaluation on Hua-Hin HIS development.

User satisfaction means the satisfaction of user on Hua-Hin HIS in quality
of information, system and service.

Perceptions means interpretation of stimulus from environment through

prior experience, belief, learning and attitudes of each user who used Hua-Hin HIS.
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Variables
Dependent variables
User satisfaction in Hua-Hin Hospital Information System consisted of

information quality, system quality and service quality.

Independent variables

1. User characteristics including gender, sex, educational level, working
position, professional occupational, experience in computer used and learned,
experience in system used and trained.

2. Computer knowledge of users

3. User Attitude toward Hua-Hin HIS.

4. User participation consist of participation on decision, implement,
benefit and evaluation on Hua-Hin HIS
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CHAPTER I
LITERATURE REVIEW

The researcher has reviewed literature including theories, documents and
others articles to completely cover thesis questions. The thesis was fundamentally
studied from theories and related documents as listed in 7 sections below.

The concept of Information System

The concept of Hospital Information System (HIS) and Hua-Hin HIS
The concept of user satisfaction

The concept of computer knowledge

The concept of user attitude

The concept of user participation

N o a » wDdh e

The related Information System Researches

1. The concept of Information System

We can understand the information system and the organization by use the
model of system approach, which can help us to analyze and explore the operation and
interaction of the other system (Lucey, 2005). The best-known French popularized of
system analysis, Joel de Rosney (1977, 1979), suggested the definition of system that
“A system is a set of elements which interact dynamically and are organized to
achieve goal” (Cite in Hurtubise, 1984: #135).

System means a group of elements that are integrated with the common
purpose achieving an objective (McLeod Raymond, 1995).

System means a group of interrelated components working together
toward a common goal by accepting inputs and producing outputs in an organized
transformation process (O’Brien, 1993).

This definition comprise of the essential elements of set, interact and goal.

It is can apply to any of the other system in the world (Lucey, 2005).
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The systems are composed of interrelate parts or sub-systems and can
explained as a whole that known called holism or synergy. Holism is the whole of
anything that more than the sum of its each parts. We can see the property of the
whole when the parts are combination, but when the part separates it do not possess.

The sub-systems are made up of the small part as hierarchy in the part of
systems. The sub-systems should work to focus the goal of the higher system and each
part of the system usually affecting to the other systems. The organization systems
contain both hard and soft properties. Hard properties are those that can be define and
measure in objective way while soft properties are more imprecise and matters of
individual value and sensitive (Lucey, 2005; Haux, 2003).

There are the difference between natural systems and artificial (man-made)
systems. The nervous system is a typical natural system that consists of neuron and
their relation ships. The hospital system is artificial (man-made) systems that consist
of both human and technical components; we called a socio-technical system. (Haux,
2003)

Elements
System Goal Input Processing Output
mechanisms
University Acquisition of Students Teaching Educated
knowledge Professors Research students,
Administrators | Service meaningful
Textbooks research,
Equipment service to
community
and nation
Hospital High - quality Doctors Diagnosis Healthy
health care Patients Surgery patients,
Nurses Medication service to
Equipment Testing community

Figure 1 System components: input, process, output and goal

Source: Ralph M. Stair, Principles of Information Systems: a Managerial Approach,

Boyd & Fraser publishing company, USA, 1992, p7
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There are two kind of fundamental system related to system type:

1. The close system is closed to it environment; only the links,
liaisons, interactions and reaction that are internal to it exist. There are no transfers of
anything-data, information, and matter, energy to or from the environment.

2. The open system was opened to its environment, the
relations are maintaining data, and information, matter and energy are exchanged with

the environment.

1.1 The Basic elements of system
All of system comprise of the basic elements as follow:
1.1.1 Input is the essential material of system such as raw
materials, labor skill, equipment, power supply that can be change to output.
1.1.2 Process is the step of processing input that transform
into product.
1.1.3 Output is the result of the system processing to meet the
goal.
1.1.4 Feedback is a loop linking between output back to input
and process for recheck the situation of result that compare with the objective. The
feedback is very important because it has contributed to control and monitor the

system for proper improvement and for more effective.
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Objectives

v

Feedback <
Control mechanism

A4 ¢

Input = Process — Output

Figure 2 System components and Control
Source: Raymond McLeod, Jr., Management Information Systems: A Study of

Computer-Based Information Systems, Prentice Hall, Inc., USA, 1995, p13

Briefly, we can describe the system work with the basic system models.
The basic system model of all information systems and organization is to use an input,
process, output and objective. System can divide into sub-systems and can be
representing by using models. Models can describe of the concept to be relevant to a
system. The benefits of model are; the first usually form easy to represent of reality,
the second should be adapted to a specific task and the last should be appropriate for

the respective question or tasks (Haux, 2003).

1.2 Definition of Data and Information
The term of ‘information’ and ‘data’ was using to mean the same thing in
our working. In Management Information System (MIS), information has precise
meaning and it is difference from data. Now, we need to clearly them as follow.
1.2.1 Data
Data is the raw material of organizational life; it consists of
disconnected numbers words, symbols and syllables relating to the events and
processes of the business (Martin, 1992).
Data are streams of raw facts representing events occurring in
organizations or the physical environment before have been organized and arranged

into a form that people can understand and use (Laudon, 2004).
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Data are facts, events, transaction and so on, which have been
recorded. They are the input raw materials from which information is produced
(Lucey, 2005).

In summary, data are the raw facts, events, anything that
happened in organizations, world or in any environment before organized into a form

for understand.

1.2.2 Data processing system
Data processing system can be working in to 2 different types as;

1) Manual data processing system, completely
processing was done manually. Data acquisition, filing, storage, processing,
calculating, output, production, all these tasks are done manually.

2) Electronic data processing system, the data is
processed using the electronic device such as computer. Because of its capabilities,
computer is a potent too for the data processing. There are two type of electronic data
processing as follow:

- Batch processing is collecting data over time and
processing it periodically.
- Real time processing is immediately data

processing, as in online purchase.

Data
Data _ Processing [, | Information

Figure 3 Show Data processing
Source: Modified Tipawan L: (2005). Management Information System. (7" ed)
Bangkok: Satfore Printing Company.
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1.3 Information

Le Moigne, 1978 state that “Information is a formatted object (endowed
with identifiable forms) artificially created by the human being to represent a type of
event which he can perceive and identify in the real world” (Cite in Hurtubise, 1984).

Information is data that that have been put into a meaningful and useful
context and communicated to a recipient who uses it to make decisions. (Burch, 1986).

Information means data that have been shaped into a form that is
meaningful and useful to human being (Laudon, 2004).

Information is data that have been processed and communicated in such a
way that they can be interpreted and understood by recipient (Lucey, 2005).

In summary, information is the results of data processing that have been

systematic organized which have value and useful to a recipient who needs it.

1.4 The value of information

In general, information has no value in itself; its value derives form the
value of the change in decision behavior caused by the information being available
minus the cost of producing the information. We can see the important of the user,
once; data capture, handling, recording and processing-by whatever means- incur cost
and do not produce value. Nevertheless, when data was communicated and understood
by the recipient and transformed into information, the value may be arise by providing
that information for support the user to improve or confirm their decision-making. In
other word, information value depend on each of user need, different need and demand
on information system exist, depending on the tasks and responsibilities. (Lucey,
2005; Hagg, 2005; Haux, 2003).

1.5 Characteristics of good information
The good information has numerous qualities. Lucey T. (2005) Stated:
Good information is:
1) relevant for its purpose
2) sufficiently accurate for its purpose
3) complete enough for the problem

4) from a source in which the user has confidence
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5) communicated to the right person
6) communicated in time for its purpose
7) that which contains the right level of detail
8) communicated by an appropriate channel of
communication
9) that which is understandable by the user
The quality of information can be good or bad depending on the mix of

characteristics of information. (Jawadekar, 2007)

1.6 Definition of information system

An information system is a set of organized procedures which when
executed provide information to support decision-making. Information is tangible or
intangible entity, which serves to reduce uncertain about some future state of event
(Lucus, 1982).

Information system means a set of interrelated components working
together to collect, process, store, and disseminate information to support decision-
making, coordination, control, analysis, and visualization in an organization (Laudon,
1996).

Information systems are combinations of hardware, software, and
telecommunication networks that people build and use to collect, create, and distribute
useful data, typically in organizational setting (Jessup, 2003).

1.6.1 Component of information system
Information systems are comprised of five mains components:
1) Purpose of the information system: is the reason for
having the system.
2) People of the information system: including the
developers, managers, and users.
3) Information Technology: that comprise with
hardware, software, and network components.
4) A procedure is the manual for user or people who
interact with the system.
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5) Data is event in that system including text, images,
sounds, and video.
There are three activities in information system. These
activities are input, processing and output as follow:
1) Input captures, collects raw data within organization
and from external environment.
2) Processing converts raw data into a more meaningful
form.
3) Output transfers the processed information to the
people who need it.
Briefly, Information system is a system that collects data and
processing into information that can be storage, retrieve, and disseminate information

to support user for decision-making in that organization.
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Figure 4 Show Information system
Source: Lucey. (2005). Management Information Systems, Thomson Learning, Inc.,
UK, p19
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1.7 Management Information System and Management Levels
MIS characteristics vary according to the level of management supported,
we can see as the follow;
1.7.1 Information System classification
There are many characteristics of information system that
design to support in each level of organization.
1) Transactional Processing Systems (TPSs)
Transaction or data processing systems perform the
essential role of collecting and processing the daily transactions of the organization
(transaction processing). Transaction processing is essential to keep the operations of
the organization running smoothly and provide the base for all other internal
information support. Transaction processing systems are designed to process business
events and transactions and reside closed to customers at the operational level of
organization. These systems are used to automate repetition information processing
activities to increase speed and accuracy and to lower the cost of processing each
transaction, to make the organization more efficient.
2) Management Information Systems (MISs)
Management information systems are reside at the
managerial level and are designed to produce regular and ad hoc reports to support the
ongoing, recurring decision activities associate with managing an entire business of
functional area within a business. These systems are used to help mid level manager
make decision more effective.
3) Executive Information Systems (EISs)
Executive information systems are used to provide
information to executive in very high-level aggregate form so that information can be
scanned quickly for trends and anomalies. Executive used these systems to provide a
one-stop shop for a lot of their information needs.
4) Decision Support Systems (DSSs)
Decision support systems are used to support
organizational decision-making and are typically designed to solve a particular

recurring problem in the organization. Managerial level employees most commonly
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use decision support systems to support semi structure problems that are address. A
decision support system is designed to be an interactive decision aid.

5) Expert Systems (ESs)

Expert system is special type of information
system that uses knowledge within some topic area to solve problems or provide
advice. Expert systems are used to mimic human expertise by manipulating knowledge
(understanding acquire through experience and extension learning) rather than simply
information. Expert systems are used when expertise for particular problem is rare or
expensive. In this way, organizations hope to replicate the human expertise more
easily and inexpensive.

6) Office Automation Systems (OASS)

Office automation systems are technologies for
developing documents, scheduling resources, and communicating, collaboration
technology such as video conferencing, groupware, and electronic meeting systems are

used to support the communication and teamwork of virtual teams.

1.7. 2 The Level of Organization Management
Every organization is composed three levels of decision-
making. Each level of an organization has different responsibilities and, different
information needs.
1) Operational Level
Information systems of this level are the routine,
day-to-day business process and interact with customers occurred. An information
system of this level was designed to automate repetitive activities and improve the
efficiency of business process and customer interface.
Manager at this level make day-to-day decisions
that are highly structured and recurring.
2) Managerial Level
Information system of this level was designed to
automate the monitoring and controlling the operational activities and providing

information to higher levels of organization.
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Manager of this level focus on effectively utilizing

and developing organization resources to achieve the strategic objective of the

organization.

3) Executive Level

Information system of this level was designed to

aggregate summaries of past organizational data and projections of the future.

Manager of this level focus on long-term strategic

issue facing the organization, such as which services to service, which products to

produce and what organizational strategy need to follow.

Information characteristics

Level of Typical Planning Decision
I . . . . Accuracy
Management Responsibilities horizon types Orientation Source | Aggregation .
require
Strategic/ | e Definition of objectives, Wide Unstructured External External | Aggregated Low
Executive Policy for whole 4 4 and A 4 4
Level organization future
o Long-term planning
o Large-scale investment
decision
¢ Middle management
appointment
Internal
Tactical / e Establishment and achievement
Managerial monitoring of budgets future/
Level e Acquisition of resource historical
o Developing operational
policies and objectives
o Appointing staff
Operational | e Effective use of existing
Level facilities and resources
within budget constraints v
. Lo Internal
and prescribed objectives
. . transactions
o Making routine day-to- v v v v v
- Narrow Structured and Internal Detailed High
day decisions
historical

Figure 5 Level of management and characteristics of Information

Source: Lucey. (2005). Management Information Systems. Thomson Learning, Inc.,
UK, p113
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1.8 Measurement of Information System Success
After implementation information system, the evaluations are essential to
help insure that system accomplishes its, indeed purpose and is successful. In general,
the success of an information system can be evaluated through:
1. The quality of information provided to the users
2. The impact of IS on users’ thinking, decisions or actions
3. The impact of IS on organization level costs and benefits

Garrity and Sanders (1998) argued, Information system success can be
measured at multiple levels of analysis. At the organization level, information system
success is measured using metrics related to organization performance. At the
functional level, system success is measured in terms of the efficient use of resources
and the reduction of process cycle times. At the individual level, system success at this
level success is measured focus on the user’s perception of utility of the system and
their satisfaction with the information system or called “User satisfaction”. It has been
documented that measures at the individual level have been the most popular methods

adopted by researchers to study success (cite in Coombs, 1999)

Individual Level Process Level Organization Level
Measures of Success Measures of Success Measures of Success
e User Satisfaction e Reduced Process Cycle | ¢ Market share
e User Information times e Return on investment
Systems Satisfaction o Reduced Costs e Return on equity and
o Utility of System e Operating efficiency of stock

function area Revenue from new

product and services

Figure 6 Information System Success Measures in multi levels
Source: Modified from [Garrity and Sanders, 1998: 3]

This study the success of information system was evaluated in individual

level through the user satisfaction.
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2. The concept of Hospital Information System (HIS) and Hua-Hin
HIS

2.1 Data, Information and Knowledge in Hospital

The distinction between data, information and knowledge provides the
foundation for design, development, and evaluation of information systems relative to
the function support(John, 2002).When working on hospital information systems, we
must distinguish among data, information and knowledge; Data can be defined as a
representation of information, or knowledge, in a formalized manner, suitable for
communication, interpreting, or processing. Information can be defined as specific
knowledge about entities such a fact, events, things, persons, processes, ideas, or
concepts. Knowledge can be defined as general information about concepts in a
certain domain (Haux, 2003).

Knowledge
- Rules
- Relationships
- ldeas

Information
- Formatted
- Filtered
- Manipulation

Data

- Facts
- Images
- Sound

Figure 7 Hierarchical views of data, information, knowledge
Source: Johns L Merida. (2002). Information Management for health profession,

Thomson Delmar Learning., city, p.58

We can describe information and knowledge logistics, when the right
information and knowledge was available at the right time, at the right place, to the
right person in the right people, in the right form after that the physician, nurse and
health provider can make the right decisions.
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2.2 Hospital Information System (HIS)

The computer-based information system in the Hospital is a major
computer-based information system comprising minor information systems
communicating in the mutual network system. It is the hospital information system or
the information system for management in the hospital. At present, the Hospital
changes its role from selling health services to the general people or patients to selling
health services to the state, insurance companies, social security fund and other funds,
which involve a huge proportion of service purchase and hold power of setting of the
criteria of service purchase. As a result, various hospitals must have adaptation and
change the working system to be more efficient, have standardized service quality, and
have performance indicators to monitor their work performance more explicitly.

By this reason, the Hospital must improve and develop the information
system by using the computer software to make the management of information
system in the hospitals more accurate, rapid and efficient. The main objective of
managing this hospital information is to process the information systematically to
respond to the strategic objectives of the organization. This could help the Hospital to
achieve the management success and competitiveness.

Hospital information systems provide communication among health
facility workers and support organization information needs for operation, planning,
patient care and documentation. Enormous amounts of information and high level of
communication are required for optimal efficiency and effectiveness. Through
communication architectures, databases, and application programs, HIS help to handle
this complexity by coordinating work tasks, integrating information for decision
support. Friedman and Martin (1987) developed the HIS model that should be capable
of performing the following function: 1) core applications; 2) business and financial
function; 3) communication and networking; 4) departmental management; 5) medical
documentation; and 6) medical support (John, 2002).

A hospital information system (HIS) is the socio-technical subsystem of a
hospital, which comprise all information processing as well as the associated human or
technical actor in their respective information-processing role. The goal of HIS is to
sufficiently enable the adequate execution of hospital function for patient care,

including patient administration, taking economic hospital management as well as



Fac. of Grad. Studies, Mahidol Univ. M.Sc.(Public Health) / 29

legal and other requirements into account or to support patient care and the associated
administration, sometime called in term “Electronic Health Record(EHR)”

In addition, HIS is systematic information processing that contributes to
hospital’s strategic goals such as efficient patient care and high satisfaction patient and
staff, it is means the hospital’s success and ability to compete. Information
management in hospitals is those management activities in a hospital that deal with the
management of information processing and therefore with management of hospital
system (Haux, 2003).

2.3 Functions of hospital information system
Functions of hospital information system are:

1) To make the primary patient’s information available that
be on time, at the right location, to authorized staff in an appropriate and usable form.
Therefore, data must be correctly collected, truth, and up-to-date.

2) To make the available knowledge for support health
provider: knowledge about disease, about medication, and other to support diagnosis
and therapy.

3) To make the available information about the quality of

patient care and performance and cost situation within the hospital.

The management of hospital information may be divided into 3 main parts:
1. Planning, e.g. work planning and architecture of hospital
information system.
2. Directing, e.g. supervising the establishment of system and
use of information system.
3. Monitoring, e.g. development and undertaking to be in line

with preset objectives.

The general objectives of hospital information system are:
1. To have sufficient and appropriate information for
operating the Hospital pursuant to roles and duties of the hospital to provide medical

services to patients.
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2. To use the financial benefits, legal issues and necessary
requirements under the Hospital’s responsibility.

To attain the above objectives, the Hospital’s information system must

achieve the efficiency of information logistics, that is:

The Right Information and the Right Knowledge
At the Right Time

In the Right Place

For the Right People

In the Right Form

Under the quality concept in the context of hospital information system,
the evaluation of quality must involve:

1. Quality of Data: The Hospital must provide and be ready
in techniques, personnel and essential resources, in term of quantity and quality, or the
personnel who have computer-based knowledge and competence.

2. Quality of Process: The system can process to get the
essential information as the users require under the following criteria:

- Efficiency of Information Logistics

- Leanness of Information Process Tool

- Single Record, Multiple of Usability of Data

- Controlled Transcription of Data, No Media
Cracks

- Patient’s Centered Information Processing

3. Quality of Outcome: Achievement of objectives in
managing the information. In other words, the hospital information system helps the
hospital attain its objectives, which would further give effect to the care of patients
and changes of patients’ health. To elaborate, the hospital information system helps
the hospital fulfill its goals:

1) If a hospital is a business establishment, the
hospital information system provokes the quality improvement, makes the patients

satisfied and helps reduce operating cost.
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2) For general objectives of the hospital, the
hospital information system helps the obligations required by law possible, supports
the clinical research and helps the hospital be a specialized medical center.

3) In addition, the hospital personnel may want to
fulfill other objectives that could be achieved by using the hospital information system
such as efficient communications with other health service providers, architecture in
part of system communication to give the best outcome in using or EPR (Electronic
Patient Record).

Therefore, a hospital needs a good information system. The criteria for the
quality of infrastructure in the hospital information system must involve 3 following
parts:

1. Quality of Data — The stored and processed information
must contain quality, that is, correctness, integrity, reliability, completeness, accuracy,
relevancy, authenticity, availability, confidentiality and safety.

2. Quality of Processing — The tools used in the information
processing must contain the following characters: appropriateness, availability,
multiple usability, efficiency, flexibility, stability and reliability, security,
harmlessness, usability, standardization.

3. Quality of elements in the integration — The information

system must contain flexibility and be able to control the data duplication.

Dr. Thongdee Chaipanich gave an opinion about the desirable characters

of hospital information system as follows:

1. Efficiency of transaction handling and record keeping. This
efficiency must cover accuracy, completeness and punctuality.

2. Capability of supporting and enhancing the working
efficiency of personnel at all levels.

3. The data is stored in a simple structure that is convenient
and rapid for searching and calling.

4. The system has flexibility and easy for any modifications to

correspond to changes of the hospital and future technologies.
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The hospital information system, therefore, takes part in supporting

hospital activities, in operational, tactical and strategic levels as listed below.

1. Support the data storage and day-to-day service activities
provided to patients.

2. Support working and coordinate the day-to-day activities of
the hospital.

3. Support the controls and correct any errors occurred in the
activities under the medical and financial policy.

4. Support researches, activities of service quality development

and driving the organization to be a learning-based organization.

The elements of hospital information system could be classified into 3
main systems:
1. Service System — This directly deals with the medical
treatment service for patients, which covers main modules in various departments;
namely,

Medical records

Out-patient Department /
Emergency Room

In-patient wards Emergency Room

Operating theater - Radiology Department

Delivery Room - Pharmacy Room/Store

Operating Room - etc.
2. Support System — This is a working system supporting the
medical service (back office), which involves the following modules:

Administration

Accounting

Store and supplies

Personnel / Salary
Vehicles

- Utilities - etc

- Maintenance

3. Administration System — The information system deriving
from the processing of data stored in the system and used to direct, monitor, check and
summarize executive reports and other work performance indicators for the in-house

management and auditing by other external agency.
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Except above systems, there must be other data management
systems such as case mix service and number of patients in service to reimburse the
medical fees from related funds, as well as utility review in providing the medical
service to patients as to check the suitability and efficiency of employing hospital

resources to serve the patients.

Acquisition of hospital information system
A hospital information system may be acquired by either of
three ways:

1. The program is created by the hospital.
Generally, it may be analyzed and designed by the hospital’s personnel or the hospital
may hire other outsource system analyst while the internal personnel design the
program.

2. The hospital hires an outsource company to
create the program. In general, the hired company, at first, will analyze the program
for the hospital. Despite hiring an outsource company, the stage of program
development should involve the hospital’s personnel so that these personnel are able to
administer and adjust the system in some extent.

3. The hospital buys a HIS system. Although it is a
template system, it must be modified to fit to each hospital. This program modification

must be involved by the hospital’s personnel.

Factors of selecting the types of information system:
Whichever type of information system is selected for a hospital, that information
system may be successful or unsuccessful. The factors of selecting the information
system depend on the following methods:

1. Do the internal personnel have any experience in
administrating the computer network and major database (4-5 persons) as the heads of
creating the program and maintaining the system in the long term?

2.1s HIS system consistent to the working

objectives of each module? In general, the template software relevant to our
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requirement at 80% is acceptable. The remaining irrelevant properties may be
modified later.

3. Does the company hired to create HIS program
have relevant experience?

4. How long is the system development completed?

5. Does the procured company have the good
record for its post-sale service?

6. Is the budget of system development enough?

2.4 HIS Planning and Development
In planning and developing the hospital information system (HIS), it may
be divided into the following stages:

1. Strategic Planning: This is to set up policies and scope of
working system, which may be divided into the following steps:

= Summarizing key problems or essence of the old
system

= Compiling all related information

= Summarizing problems and restrictions of
system operating

= Setting up objectives and expectations of the new
hospital information system such as provision of service, policies, information system,
management and practice, etc.

= Setting up the budget to be allocated.

2. System analysis and design. When the policies and
objectives of developing the hospital information system are explicit, the system
analysis and design must be done by:

= Studying the operating of old information system
to find out its advantages and disadvantages, and to find out how it is consistent/
inconsistent to any policies and objectives.

= Setting up the pattern of operating system to be
in conjunction with preset objectives and expectations.
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= Setting up and data direction and flow as well as
content

= Setting up roles of relevant and responsible
persons as well as persons who shall input the data and those who receive the data,

when, how and for.

Setting up the mechanism in controlling and
guaranteeing the data accuracy

Setting up the amount and location of tools to be

used.

Setting up critical successful factors or performance

or effectiveness indicators.

Setting up the data structure.
= Estimating the expenses of software development,
hardware installation, maintenance and utilization.

3. Operative Planning. This is to set up planning for
implementations by:

= Setting the project scope.

= Making decision about the acquisition of hospital
information system: made by hospital, purchase or hiring an outsource programmer.

= Setting up the priority of minor systems and
steps.

= Allocating existing resources.

= Setting the system installation schedule.

4. Programming. Either making the program by the hospital
or hiring an outsource company, it takes time for development. Despite a template
program, some program properties must be modified to suit each working. To select
any system by buying, hiring the outsource company to make a program or making the
program by the hospital, the following factors should be considered:

= Application functionality to be relevant to the
hospital’s objectives
= Flexibility — Addition or modification should be

done easily at some extent
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= Easy maintenance

= User friendliness

= Machines and tools attached to the system should
be generally placed in the market without particular brands or versions

= Easy installation effort

= Simple document and manual

= Data structure is open and simple, and the data
can be transferred to other programs easily.

= In case of program purchase or hiring the
outsource programmer, the seller must have some experience in the hospital
information system, engage good reputation for its post-sale service, propose the
appropriate prices for installation and long-term maintenance.

5. Implementing. Since the hospital information system is a
major system comprising various modules, the installation of hardware and software
systems must be done in steps:

= Marking good understanding among persons
related to any section of that system

= Installing the hardware and software

= Giving training courses to persons related to the
utilization of each section of that software. The user interface may be adjusted for
convenience

= Setting up the date(s) of transferring the existing
data and starting the operating of new system

6. Post-implementation Review. After installing modules of
hospital information system for a period (for example, 6 months after installation), it is
necessary to review and evaluation the new-installed system under the following
ISsues:

= Benefits gained from the system
= Maintenance and utilization expenses

= Customization
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2.5 Standard Hospital Information System
The community medical records and statistics of Thailand had set the
Standard Hospital Information System as follow:
Standard 1: Planning and Design.
The information system was appropriated planning and design
to meet the need of user.
1.1 To use the planed information technology for
support and improving patient care, quality management, education or research.
1.2 The information systems was designed target of
plan in accordance with clausel.1
1.3 The information systems were designed by
appropriate technology.
1.4 The users have participative in the benefits of
planning and designed of information systems.
1.5 The planning of information systems management
was prepared and reviewed including:
1.5.1 Standard of data set
1.5.2 Technology standard
1.5.3 Respectively procedures
1.5.4 The criteria for collecting data, time and
method to maintaining data.
1.5.5 The criteria to refine the data update and
always true.

1.5.6 The security and confidentiality of data.

Standard 2 The Operating information system.
The information system was linked to data and information
management for patient care and quality improvement.
1.1 The information system was linked to the other
database for the performance of data and information distribution or to reduce the
conflict from multiple databases.
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1.2 The data was synthesis and interpreting for the
purpose of hospital administration, patient care, and quality improvement and to
report.

1.3 The data and information need to distribute to the
users in the form and standard procedure at the correct time.

1.4 The technical support such as advising, knowledge
and training was appropriate available to the user.

Standard 3 Service medical records
The service management of medical record was meeting the
need of providers and patients.
1.1 The system index and storage system that was allows
for quick search for user require.
1.2 The service of medical record have service search
for 24 hours.
1.3 The patient medical records were coded and index
record at immediately.
1.4 The medical record was recorded in the system in
order to trace it, which was borrowed from the other agency.

Standard 4 The medical records.

All of patient was prepared for medical record to ensure good
communication between team provider for continuum of care and evaluation quality of
care.

1.1 There are sufficient data and information of patient
on medical records of each of patient who get medical service for those objective :
1.1.1 Who are patient
1.1.2 The reason for hospital admission
1.1.3 Data support for the diagnosis
1.1.4 Evaluation of patient care
1.1.5 The change and outcome on patient

1.1.6 Contribute the provider for continuity of care
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1.1.7 Correctly coding
1.2 Written the policy and procedure for storage report

and recording in the medical record.

2.6 The Evaluation of HIS

The evaluation information system is a process of examine an information
system (from planning, development, and implementation through determination of
functionality) to determine its effectiveness in meeting the needs users. The purpose of
evaluation is to provide the basis for a decision about the IT system investigated in
some decision-making context, and that decision-making context is also the context of
the evaluation.

The goal for evaluation is to provide the most rigorous and useful
information possible to support the established goals of the information system.
Evaluation can be defined as “acts related to measurement or exploration of a system’s
properties”

The evaluation of the effectiveness of an information system constitutes
one of the key issues in information systems research. In research, well-defined
outcome measures are needed to ensure that the results from different studies are
comparable. They are a prerequisite for information systems research to contribute to
IS practice. In practice, success measures are needed to evaluate IS practice, policies
and procedures (DeLone & MclLean 1992).

Friedman and Wyatt, (1997) was categorized the evaluation method into
two approaches as subjective approach and objective approach (Friedman, 1997).
Subjective approach was focus on qualitative method to
identifying the issues and the organizational culture that will affect system success.
These methods useful to identify technical barriers to system success, to clarify
organization issue that may affect the success of the system, and to validate user issues
and concerns.
Obijective approach was focus on quantitative method, more
on a clinical event or an outcome under controlled conditions, rather than on the

broader issues addressed by subjective evaluation.
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Ammenwerth et al, (2004) defined evaluation as “the act of measuring or
exploring properties of health information system (in planning, development,
implementation or operation), the result of which informs a decision to be made
concerning that system is a specific context”

The evaluation of information system should plan and concern on
technical, economic, and organizational issue. An evaluation should be both formative
and summative evaluation.

Formative evaluation produces information that can be feed
back to management and to system developers during the development and
implementation to improve the likelihood of success of the project.

Summative evaluation provides information about the
effectiveness of the new information system that has been implemented, or
investigates generalize relationship of user satisfaction with other variables that may

provide a better understanding of MIS environment.

Since, Hospital Information System (HIS) plays a significant role in
providing quality healthcare services. Therefore, the quality of HIS become influences
the quality of care by capturing, transferring, storing, managing and displaying
medical information. HIS should provide information high quality, which in turn can
increase the quality, effectiveness and efficiency of medical decision-making,
resulting in improved customers (patient) satisfaction while reduced health related
risk. Qualities HIS are needed to sustain high quality healthcare service delivery that
meets the needs of the people it serve (Ribiere, 1999).

In this research, we were measures of success at Individual Level as User

satisfaction.

2.7 Hua-Hin Hospital Information System (Hua-Hin HIS)

Hua Hin Hospital is a 90-bed community hospital, which first utilized, in
1999, the computer-based information system to store data about the hospital’s
activities. The data has been saved on diskettes. Most activity data was collected by
the supervisor of each working unit. Later, in 2002, a networking computer system has

utilized. It is the Medical 2020 HIS, comprising 2 servers and 90 workstations
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machines. The operating programs of the system include Window 98, 2000 and
Window XP 2003. The operating program on the network is Medical 2020.

The problems found in running this Medical 2020 system were:
insufficient computer tools and devices, limited application regularly used by the
Hospital, connecting of accessories, sophisticated operating process, unstable
information need from the central part, executives at all levels were not aware of their
requirement clearly, some users did not have computer skills, and some users have not
been trained to use the information system.

In 2004, the Ministry of Public Health lifted Hua Hin Hospital to be a 200-
bed accident and heart attack center hospital; so the Hospital’s scope of service was
expanded to a new building; the construction was to be completed in 2007. The
hospital management placed policies and planning in developing the hospital
information system by making an investment in the optic fiber backbone network
system, which needed a huge investment amount in the IT infrastructure system.
However, the Hospital has never evaluated the success of operating its hospital
information system. To initiate the directed and systematic development of hospital
information system, the success of Hua Hin Hospital’s HIS was evaluated to find out

the satisfaction of HIS users at Hua Hin Hospital.

3. The concept of user satisfaction
3.1 Definition of Satisfaction
The Oxford English Dictionary was providing a general definition for
satisfaction that the word "satisfaction™ originated from two Latin words: satis, which
means enough, and facere, which means to do. It has six meaning variations:
1. The performance of acts of penitence as payment for sin
(earliest recorded use in English).
2. The payment in full of a debt or obligation; compensation or
reparation.
3. The contented state of mind resulting from some fact, event,

or state of things.
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4. The fulfillment of wishes, desires, or expectations, so as to
put an end to them.

5. The dispelling of doubt, suspense, uncertainty, or
uneasiness.

6. The compliance with certain requirements.

Synthesizing these meanings into a general definition, satisfaction is a
feeling of contentment that can result from experiencing certain objects, fulfilling
certain desires, dispelling certain uncertainties, and/or complying with certain
requirements.

Many intellectual gave definition of user satisfaction in different way,
which can be presented as follow:

Swanson (1974) defined, user satisfaction as “a set of belief
about the relative value of an information system (IS)” in term of providing timely,
accurate, and easy to understand information to support his /her decision-making
(Swanson, 1974).

Bailey & Peason, (1983:531) defined, user satisfaction is “the
sum of one’s positive and negative reactions to a set of factors” (Baily, 1983).

Baroudi et al, (1983:785) defined, user satisfaction is “the
extent to which user belief the information system available to them meets their
information requirements” (Ives, 1983).

Based upon that statement, it is possible to summarize that user
satisfaction is the user perceived positive feeling toward an information system that
could available the information to support their decision-making or to perform their
task.

The concept of user information satisfaction is the work of Cyert and
March (1963), who suggest that an information system, which meets the needs of its
user, will reinforce satisfaction with that system. If the system does not provide the
needed information, the user will become dissatisfied and look elsewhere. Satisfaction
of users with their information systems is a potentially measurable, and generally

acceptable, surrogate for utility in decision-making.
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User satisfaction is a perceptual or subjective measure of system success:
as a substitute for objective determinants of information system effectiveness. The
determination of information system value is a matter of economics; the costs of
system operations and development are subtracted from the actual benefits to obtain
the net value of the system to the organization. However, it is difficult to measure
because:

1. Intangible costs and especially benefits of information

systems are difficult to recognize and to convert to their monetary equivalent

2. Some decision support systems are used for disparate,
relatively unstructured, ad hoc decisions; objectively assessing the benefits of such
systems may be nearly impossible

3. Data on system success may be determinable but not
recorded by the organization and, therefore, unavailable for research purpose
[Edstrom, A. cite in lves, 1983 #64].

3.2 Dimension of user satisfaction

Sanders and Garrity, (1995) extended the model of IS Success developed
by DeLone and McLean (1992) by identifying four dimensions of user satisfaction
(US). He used the viewpoint provide with the organization system lead to three
dimensions of IS success: Task Support Satisfaction, Quality of Work life Satisfaction,
and Interface Satisfaction. Moreover, in the socio-technological system viewpoint
provides a task and information processing perspective on IS success: Quality of work
life dimension that focus on the quality of work life of individual, which can have
important in change management, training and learning, and focus on work processes.

The four dimensions Sanders and Garrity (1995, p. 18) identified are
defined as follows:

1. Task Support Satisfaction measures the fit between the job
and the computer system. Items for this scale attempt to measure the functionality of
the system in terms of how the system help individual to get a job done and fulfill task
requirements.

2. Quality of Work life Satisfaction measures how a
computer system affects an individual's quality of work life and job satisfaction. Items
for this scale attempt to measure whether the system supports the social needs,
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intellectual needs, and/or physiological requirements of the individual in the context of
job related activities.

3. Interface Satisfaction measures the quality of the computer
system interface. Evaluation focuses on the characteristics of the interface in terms of
presentation, format, and efficiency. Items for this construct attempt to determine
whether the outputs are arranged logically, the presentation media is acceptable,

and/or the information is readily accessible.
4. Decision Making Satisfaction measures how well a system

supports decision and problem solving activities. Items for this construct attempt to
determine whether the system supports the individual in recognizing problems,
structuring problems, and/or making decisions related to the goal of controlling some
business process.

Each of four dimensions identified by Sanders and Garrity can be
considering along two additional dimensions: satisfaction/dissatisfaction, process and
outcome of an IS. The addition of these dimensions (together with the dimensions
identified by Sanders and Garrity) to the Delone & McLean’s Model, results as in
figure 10.

The word “Satisfaction” in the terms Task Support Satisfaction, Quality of
Work life Satisfaction, Interface Satisfaction, and Decision Making Satisfaction is re
labeled “Dimension” because each of these dimensions could be related to satisfaction
or dissatisfaction.

Finally, the term "User Satisfaction™ is changed to the more generic term,
"User Affective Response” (UAR), allowing the user's response to be either

satisfaction or dissatisfaction (Woodroof, 1996).
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Figure 8 An extension of the Delone & McLean’s Model of IS Success, based on the
Sanders/Garrity 1995 Modification.

Source: Garrity & Sanders, 1998:125. Information System Success Measurement

Woodroof & Kasper (1996) argued that that user satisfaction (US) in IS
may be a separate construct from IS user dissatisfaction (UD), and the wording of IS
satisfaction instruments (whether posit or negatively) can significantly impact a user's
affective response. Concerning the notions of process and outcome, a user's
satisfaction with the process of an IS may be significantly different from that user's
satisfaction with the outcome of an IS. So, each of the four dimensions identified by
Sanders and Garrity can be considered along two additional dimensions: satisfaction /
dissatisfaction and process / outcome.

DeLone and McLean, (1992) argued there are many ways information and
information systems can be viewed. However, the information systems still have
focused on outcome of the interaction between the user and the system and the
resulting user satisfaction. DelLone and McLean was reviewed more than 180 papers
that study on empirical IS success measures published during 1981-1987. They
proposed the temporal process model on IS success (D&M IS Success Model) as it
was the first model. This model is an important contribution to the literature on IS

success measurement that based on theoretical and empirical research. The created
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system contains various features and exhibits various degree of system and
information quality. Next, the experience of users and managers using these features
are either satisfactory or not. These use of the system and its information impacts and
influences collectively result in organization impact. The main purpose of this model
was to “ldentify those factors that contribute to information system success” (see
figure 8), finally identified six most important categories of factors for evaluating IS
Success, which are:

System quality refer to the performance of an IS system, that
measure of the information processing system itself.

Information quality refer to how good is the output from a
particular 1S system, that measure of information system output.

Use is used to measure how well the output of IS system such
as information or physical reports, are used, that measure of recipient consumption of
the output of an information system.

User satisfaction represents users’ over all comments on the
IS system, that measure of recipient response to the use of the output of an information
system.

Individual impact refers to the influence of outputs of IS
system on individual users’ behaviors, that measure of the effect of information on
recipient.

Organization impact refers to the effects of the usage of IS
systems on organizational performance, that measure of the effect of information on

organization performance.
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Figure 9 Delone & McLean’s Model of IS Success 1992
Source: Delone W.H. & McLean E.R. (1992). Information System Success: The
Quest for the dependent variables. Information system research 3(1):60-95

In 2003, DeLone and McLean was re-evaluate their original IS Success
Model, which has been released more than ten years, by taking into consideration the
opinions from other scholars and practitioners. They slightly modify their original
model by include some factor that are necessary for measuring e-commerce system
success. The update model consists of six interrelated dimension of IS success model:
information, system and service quality, (intension to) use, user satisfaction, and net
benefit. The main changes in the update model are:

Service quality was added as an extra dimension to
information quality and system quality, that measure of all support to its user such as;
available, responsiveness, understanding, and fair. Several researchers proposed that
service quality was a factor as success measure, if service quality is high users are
satisfied.

Intension to use was placed alongside “use’.

Individual impact and organization impact were collapsed

into a ‘net benefits’ dimension.
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Arrows were added to demonstrate proposed association in a
process sense, as presented in Figure 9.

Information
Quality

Intention

Use
to Use

System Net
Quality Benefits

User
Satisfaction

Service
Quality

Figurel0 Delone & McLean’s Model of IS Success 2003
Source: Delone W.H. & McLean E.R. (1992). Information System Success: The

Quest for the dependent variables. Information system research 3(1):60-95

From Delone & McLean’s Model of success 2003 User Satisfaction,
compose of
1) Information quality refers to how good is the output from a
particular IS system, that measure of information system output.
2) System quality refers to the performance of an IS system,
that measure of the information processing system itself.
3) Service quality refers to all of support to its user such as;

available, responsiveness, understanding, and fair.

The most instruments in measuring service quality has been SERVQUAL
method; developed in 1988 by Parasuraman et al. A technique can be used for
performing a gap analysis of an organization’s service quality performance against
customer service quality needs (Zeithaml, 1988). SERVQUAL represents service
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quality as the discrepancy between a customer's expectations for a service offering and
the customer's perceptions of the service received, requiring respondents to answer
questions about both their expectations and their perceptions, and widely used within
service industries to understand the perceptions of target customers regarding their
service needs. In addition, to provide a measurement of the service quality of the
organization. It may also be applied internally to understand employees' perceptions of
service quality. With the objective of achieving service improvement. The
methodology was originally based around five key dimensions- tangibles, reliability,
responsiveness, assurance, and empathy.

In 1991, Parasuraman et al. presented some revisions to the original
SERVQUAL measure to remedy problems with high means and standard deviations
found on some questions and to obtain a direct measure of the importance of each
construct to the customer as follow: 1) Tangibles: Appearance of physical facilities,
equipment, personnel, and communication materials. 2) Reliability: Ability to
perform the promised service dependably and accurately. 3) Responsiveness:
Willingness to help customers and provide prompt service. 4) Competence:
Possession of required skill and knowledge to perform service. 5) Courtesy:
Politeness, respect, consideration and friendliness of contact personnel. 6) Credibility:
Trustworthiness, believability, honesty of the service provider. 7) Feel secure:
Freedom from danger, risk, or doubt. 8) Access: Approachable and easy of contact. 9)
Communication: Listens to its customers and acknowledges their comments. Keeps
customers informed. In a language which they can understand. 10) Understanding
the customer: Making the effort to know customers and their needs.

3.3 A Theoretical Foundation for User Affective Response (UAR)

Landy and Becker, (1987) identify three theories of motivation that use
satisfaction as the dependent measure: equity, expectancy, and needs. A theoretical
foundation for the UAR construct can be found in the organizational behavior
literature. The theoretical foundation for the User Interface dimension of the UAR

construct in IS are equity, expectations-confirmation, and needs theories.
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Equity Theory

Equity is the result of an individual's evaluation of his or her
inputs and rewards in comparison to another's inputs and rewards. People appraise
rewards in terms of their fairness (Locke & Latham, 1990). If a discrepancy is
perceived between one's efforts and rewards compared to another's efforts and
rewards, the individual is motivated to reduce this discrepancy. (Figure 11)

In an information systems context, equity theory focuses on the
attention fairness of the process. A user's perception of the inputs required and the
results obtained using one system are compared to the inputs required and the results
obtained by others using other systems. Inputs are what a user must invest in the
system (e.g., training requirements, effort, time, cognitive requirements, costs etc.).

This investment is evaluated in conjunction with the perceived
returns, and a comparison to other users of other systems is made to determine relative
efficiency. If the returns of the process were greater than the investment required to
generate those returns, the process would be considered efficient, and thus fair and
satisfying. If the process of converting investment into returns were not efficient, the
process would be considered inefficient, and thus unfair and dissatisfying. The user
constantly re-evaluates the efficiency of the system, so that the effect on UAR is

dynamic. Thus, equity theory emphasizes efficiency.

Person : Other Feeling
Outcomes, _ Outcomes, Equity
Input , Input,
Outcomes, < Outcomes , Negative Inequity
Input , Input , “Underpayment”
Outcomes,, > Qutcomes , Pgsitive Inequif’y
Input, Input , Overpayment

Figure 11 Show concept of Equity Theory

Source: Modified from Joseph E. Champoux. (2006) Organizational Behavior:
Integrating Individuals, Groups and Organization, (edit 3™), Thomson,
USA. P.175.
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Expectation Confirmation Theory

Expectation-confirmation theory posits that expectation,
coupled with perceived performance, lead to post-purchases satisfaction. The effect is
mediated through positive or negative disconfirmation between expectation and
performance. If a product out performs expectation post-purchases satisfaction will
result. If a product, falls short of expectation post-purchases dissatisfied will result.

Expectancy theory focuses attention on outcome. Expectancy
theory posits that individuals consider alternative outcomes, analyze the costs and
benefits of each outcome, and choose an outcome that maximizes their utility

In an IS context, expectancy theory emphasizes the
effectiveness of the outcome. For most managers who rely on IS to support decision-
making, outcomes are the very reason for the existence of an IS. The importance of the
layout and format of reports to decision makers is well-documented (Swanson, 1974;
Gallagher, 1974; Igersheim, 1976; Zmud, 1979; O'Reilly, 1982; Jenkins & Ricketts,
1985).

Expectations

Dizconfirmation > Satisfaction

L 4 |
»

Perceived
performance

Figure 12 Show "A Cognitive Model of the Antecedents and Consequences of
Satisfaction Decisions,"
Source: Oliver R. L, 1980, JMR, Journal of Marketing Research, 17(4), p. 460.

The four main constructs in the model are expectations,
performance, disconfirmation, and satisfaction. Expectations reflect anticipated
behavior. They are predictive, indicating expected product attributes at some point in

the future. Expectations serve as the comparison standard in expectation-confirmation




Sirima Sangsuwan Literature Review / 52

theory (ECT) that what consumers use to evaluate performance and form a
disconfirmation judgment. Disconfirmation is hypothesized to affect satisfaction, with
positive disconfirmation leading to satisfaction and negative disconfirmation leading

to dissatisfaction.

Need Theory

Abraham Maslow (1964) stated people has difference needs to
achieve their satisfaction. There is a hierarchy of people needs, from the lowest level
needs move to high-level needs as following:

1. Physiological needs include food, water, clothing
and shelter. These are the most basic needs and constitute the lowest level of
Maslow’s hierarchy.

2. Safety and security concerns protection of the
first level needs.

3. Affiliation involves sense of belonging and
friendship.

4. Esteem pertains to the need for achievement,
success, and recognition.

5. Self-actualization concern need for creativity,

self-expression, integrity, and self-fulfillments.

An individual is motivated to satisfy the lowest level of needs

before to go through to fulfill the next level.
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Figure 13 Theory Foundation for the User Affecting Response (UAR) Construct

Source: Garrity & Sanders. (1998). Information System Success Measurement p.

126.

To many users (upper management and users who do not

interact very often with the IS), the outcome of an IS is more important than the

processes that produced the outcome.Both.the perceived efficiency of the process and

the effectiveness of the outcome have an impact on UAR, and the effects of both

equity (process) and expectancy (outcome) are moderated by needs. Both process and

outcome must be considered in tight of users' needs.

Landy and Becker (1987) stress the cognitive element in needs

theory by arguing that individuals create their own unique needs categories, the

creation of these needs categories is influence by an individual’s cognitive abilities,

experience, and the situation in which he or she works. Because individuals construct

their own unique needs categories, any evaluation of UAR must consider needs theory.
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4. The concept of computer knowledge

Definition of Knowledge

Bloom, et al (1971: 271) defined knowledge as the recall of specifics and
universals, the recall of methods and processes, or the recall of pattern, structure, or
setting. The objective of knowledge emphasizes on psychological process of memory
(Bloom, 1971).

Good (1973: 325) defined knowledge as the accumulated facts, truth,
principles, and information to which the human mind has access (Good, 1973).

Smith (1977: 531) defined knowledge as the fact or condition of knowing
something with a considerable degree of familiarity gained though experience of
contact, or association with the individual or thing to known. It is also called
acquaintance with or theoretical or practical understanding of some branch of science,
art, learning, or others area involving study, research, or practice and the acquisition of
skills (Smith, 1799).

In summary, the knowledge can defined as the result of human learning
process throughout the fact, truth, principles, and information by observation,

experience, awareness and memorize them in to knowledge.

Level of Learning

Bloom (1956) developed a classification of levels of intellectual behavior
in learning or the goals of educational process. The three domains educational
activities are: the cognitive domain that involve knowledge and the development of
attitude and skills, the other domain are the affective domain and psychomotor
domain. In the cognitive domain was classified into six levels ranging from a simple
one to difficult one as follows:

1. Knowledge means the remembering of previously learned
materials. This may involve the recall of wide range of material, from facts to
complete theories, but all that is required is the bringing to mind of the appropriate
information. Knowledge represents the lowest level of outcomes in cognitive domain.

Learning objective of this level are; know common terms,
know specific facts, know method and procedures, know basic concepts, know

principles.
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2. Comprehension means the ability to understand the
meaning of material and knows what is being communicated to other material. This
may be shown by translating material from one form to another, by interpreting or
summarizing material, and by estimate future trends. These learning outcomes go the
step beyond the simple remembering of material, and represent the lowest level of
understanding.

Learning objective of this level are; understand facts and
principles, interpret verbal materials, interpret chart and graphs, estimate the future
consequences implied in data, justify methods and procedures.

3. Application means the ability to use of abstractions in
particular or ability to used learned material in new and concrete situations. This may
include the application of such things as rules, methods, principles, concepts, laws and
theories. Learning outcomes in this are require a higher level of understanding than
those under comprehension.

Learning objective of this level is; apply concepts and
principles to new situations, apply laws and theories to practical situation, solve
problem, demonstrate the correct usage of method or procedure.

4. Analysis means the ability to breakdown material into its
component parts so that its organizational structure may be understood. This may
include the identification of parts, analysis of the relationship between parts, and
recognition of the organizational principle involved. Learning outcomes in this step
represent a higher intellectual level than comprehension and application because they
require an understanding of both the content and the structure form of the material.

Learning objective at this level are; recognize unstated
assumptions, recognize logical fallacies in reasoning, distinguish between facts and
inferences, evaluate the relevancy of data, analyze the organization structure of work
(art, music, writing).

5. Synthesis means the ability to putting together of elements
and parts to form a new whole. This may involve the production of a unique
communication, a plan of operation, or a set of abstract relations. Learning outcomes
in this area emphasize creative behaviors, with major emphasis on the formulation of

new patterns or structure.
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Learning objective of this level are; write a well organized
theme, gives a well organized speech, writes a creative short story, integrate learning
from difference area into a plan for solving a problem, formulates a new scheme for
classifying objects (or events, or ideas).

6. Evaluation means the ability to judge the value of material
(statement, report, poem, research) and methods for give a purpose. The judgments are
to be base on definite criteria. These may be internal criteria or external criteria and
may determine the criteria or be given them. Learning outcomes in this area are
highest in the cognitive hierarchy because they contain element of all the other
categories, and conscious value judgments based on clearly defined criteria.

Learning objective of this level are; judge the logical
consistency of written material, judge the adequacy with which conclusions are
support by data, judge the value of work by the use of internal criteria, judge the value
of work by the use of external standard of excellence.

It may be concluded that knowledge is something that can be
learned, it has difference level of meanings, start from basic level which explained by
step of memorize to advance levels by pattern of knowing, understanding, applying,
analyzing, synthesizing, and evaluating. The categories after knowledge were
presented as “skill and abilities” with the understanding that knowledge was the

necessary precondition for putting these skills and abilities into practice.

Computer knowledge / Computer literacy

Computers are increasingly used in every sector and have been known to
contribute to increased efficiency and competitive advantage (Northrop A., 1990).
Today, the use of computer technology on the task was very important in many
aspects. The specific technology installed in any hospital setting constantly changes in
both sophistication and function. The challenge for hospitals to ensure their staff meets
a level of competency when using new constantly changing technology. Raymond
McLeod, Jr. argued the development of information system requires certain
knowledge and skill (Raymond McLeod, 2007). Therefore, the computer knowledge
has revealed computer literacy. Computer knowledge can be defined as the abilities
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and skills to work with computer. There are many researchers were defined term of
computer literature in widely used, but it is not precisely defined, as follows:

Watt (1980) defined computer literacy as the collection of skills,
knowledge, understanding, values and relationships that allow a person to function
comfortably as productive citizen in a computer-oriented society (Watt, 1980).

Bitter (1986) posed the ability to work with computer is computer literacy.
Computer literacy generally refers to the ability to used applications rather than to
program (www.webopedia.com, 2007).

Rochester, J. (1991) stated computer literacy is being knowledgeable about
the computer work and how its work in our daily lives. It also means being able to
operate and use computer, at least to perform basic task (Rochester, 1991).

Levine & Donitsa-Schmidt (1998) restated the definition of computer
literacy, saying it relates not only knowledge about capability, limitations, applications
and implication of computers but also to individual attitude and perceptions regarding
computers (Levine, 1998).

The Education for the 21% Century (E-21) Act, posed “Computer literacy
skills are defined as information gathering, critical analysis, and communication with
the latest technology” (Bill, 2005).

Some studies have defined computer literacy that was based on broad or
narrow meaning:

Broad definition: computer literacy should contain individual
knowledge, skills and attitudes toward using computer, and that it is the same as
cognition, feeling and technique in relation to computers.

Narrow definition: computer literacy is limited as the
application of computer knowledge and skills in daily activities include the abilities of
handling computer problems, operation computers, and programming skills and
computer application abilities.

Based on the above definitions, it seems that computer literacy should
include computer knowledge and attitude toward computer.

In summary, computer literacy is the ability to used computer resources to
accomplish necessary processing. Thus in this research, computer knowledge and/or

computer literacy can be means computer literacy emphasizing subjects’ computer
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related knowledge, skills and application abilities to use computer to support hospital
information system (HIS).

The Level of computer literacy
Donald Norman (1984) proposed a scheme for four levels of computer
literacy (Norman, 1984).

1. The first level consisted of mastering basic, general
concepts, to which the understanding of algorithms, architecture, and databases was
key.

2. The second level required an understanding of how to use
computer and accomplish something useful with it.

3. The third level of computer literacy was ability to program.

4. The fourth level was the understanding of science of
computation.

Beside, he argues that everyone should achieve at least the second level of

his or her computer literacy scale.

Brock & Thomson (1992) Stated, there are three levels of computer
literacy.

1. Knowledge of what a computer is and how it works. This
requires understanding certain terminology because the terms are unique and
descriptive.

2. Interaction with a computer. This includes the ability to
understand and properly use specific types of software for specific purposes.

3. Computer awareness. This involves understanding the
importance, versatility, pervasiveness, and potential uses of computers for both

positive and negative purposes within society.

5. The concept of user attitude

An attitude is an important concept to understand human behavior. It is

critical important in organization because it affected to organization behavior. The
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manager needs to know how attitude of their employee toward organization policy is,
that lead to good understand and good communication in organization for the high
performance of organization. Generally, it is defined as a complex mental state
involving beliefs and feelings. There are many definition of attitude as follow:

Allport G.W.(1935: 8) state that attitude is a mental and nature
state of readiness, organized through experience, exerting a direction or dynamic
influence upon the individual’s response to all objective and situational which it is
related (Allport, 1935).

Anastasia A. (1957) defined attitude as a tendency to react in a
certain way toward a designed class of stimuli (Anastasia, 1957).

Ajzen & Fishbein (1975) state “Attitude can be described as a
learned predisposition to respond in a consistently favorable or unfavorable manner
with respect to a given object” (Fishbein, 1975).

The Merriam-Webster’s Medical Desk Dictionary defined
attitude as “the arrangement of the parts of the body, a mental position with regard to
fact or state, a feeling or emotion towards a fact or state, and organismic state of
readiness to respond in characteristic way to stimulus (as an object, or
situation)(Merriam-Webster, 1996).

According to each meaning above, we can summarize attitude
means a mental readiness condition that caused by learning experience which makes
the individual to reveal a behavior in response to things or situations, positive or
negative, like or dislike.

Attitude toward Hua-Hin Hospital HIS means the status of

user’s mind including thinking, belief, which activate user on Hua-Hin Hospital HIS.

Attitude component
There are many psychiatrics such as Ajzen & Fishbein, Triandis had
opined similar attitude’s component that can be classified into three types as
following:
1. Cognitive component means ingredients of idea and
understanding toward stimulus object by themselves, such as: belief, thinking or

acknowledgement, which can be positive or negative.
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2. Affective component means ingredients of emotion or
feeling that agree with positive or negative thinking of person.

3. Behavioral component means ingredients of behavior or
stimulus that readiness to act, resulting from thinking and feeling. It is shows the trend

of action, dependent on motivation.

As, the components of attitude are separated into three components:
Cognitive, Affective, behavior. If person understood or thought about something, they
will have attitude toward them that is show by feeling or acting. The quantities and
frequency of show by feeling or acting dependent on understanding with thing, as
Figure 14.

Attitudes are judgments. It has developed on ABC model (Affect,

Behavior and Cognition).

- Following Variable
Variable (Depend on others
measurable thing)

Wording show
feeling

Measurable freedom Affective

variable /

Motivate objects:
person, situation, ; —
action of society Attitude Coanitive
group, and attitude
object.

Acknowledge of
wording show

\ Response show

Behavior Wordmg about
action

Figure 14 Component of attitude of Triandis
Source: Thurstone LL. (1967) Attitude Theory and Measurement New York, Willy

and Son Inc.
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Significant of Traits of attitude
1. An attitude comes from learning or experience of each
person, not inherited from birth.
2. An attitude is a mental state. It has influence on thoughts
and actions of a person.
3. Although an attitude is a mental state which is considerably

stable, it may be changed due to environmental influences and learning.

Attitude can occur in the following two traits.

1. Positive attitude are readiness to response in the trait of
satisfaction, agreement and causing person want to do, want to have, want to approach
or want to do only good to such things.

2. Negative attitude are readiness to response in the trait of
dissatisfaction, disagreement, and causing person to be bored and stay away from such
objects or conditions.

In conclusion, an attitude is something that comes from
learning or experience, not inherited from birth. The attitude towards something be
either positive or negative and it has some influence on thoughts and actions of a
person. Although an attitude is something that occurred and not stable, it can be

change.

Factor effecting occurrence and change attitude

1. Individual factors: i.e. difference age, education and
personality normally cause difference attitude of person. That is the high educate
person may be induce to change the attitude easier than the low educate person.

2. Communication with other person: The person will have
an attitude when communication with other person. A person’s attitude may vary with
his/her group’s attitude i.e. peer group and the group of people in the society. People
with similar attitude will do their activities together; their similar opinion will cause
them to have satisfaction with one another. That is the cause making them thinks

similarly about a certain thing.
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3. Institute factors. All institutes have their own rules,
regulation, order, convention and guidelines for their personal to follow. A person will
have an attitude because of the influence of the institute involved.

4. Reception of specific experiences. The person will have
and attitude towards something when they has experienced in that thing by
themselves, so they has been constantly and long impressed by such experience. This

may be positive or negative impression.

Methods of Measuring Attitudes
Attitude measurement is commonly refered to as scaling. The
measurements techniques that have been widely use are:

1. Thurstone Scales: It is one of the multi items scales
develop by L.L. Thurstone’s method of equal appearing interval on the concept that,
even though people could not assign quantitative measures to their own attitudes, they
could tell the deference between the attitudes represented by two deference statements
and could identify items that were approximately half way between the two.

2. Likert Scales: These scales are sometimes refered to as
summated scales. It requires a respondent to indicate a degree of agreement or
disagreement with each of a series of statements related to the attitude object.

Comparison of Thurstone and Likert Scale

It is obvious that these two scales have a lot in common. They have been
widely used in the past. Due to the ordinal nature of the Likert scales, many
individuals feel they it may be more reliable than the Thurstone scale.

Since the attitude measurement had been the measure of trend that seems
be a private feeling or subjective, the result of measurement may not be truth. People’s
acting against something, either speaking or writing, will be appropriately meditated
depending on social trend such as normal tradition, preference, acceptation and non-
acceptation, approve and non approve of people in society. Therefore, we measure the

user attitude by Likert scales.
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6. The concept of user participation

Before a system is designed and implemented the future user must know it
is going to influence their jobs. The implementation of an information system may be
considered as political process where the user’s acceptance of the new system will
play an important role on its success. The role of users in information system design
attempted to prove that greater participation leads to an improvement in system
success. The importance of involving users in the development of information system
was support by many articles such as user participation is the most important factors
influencing implement success or failure (Mumford, 1983). Other researchers have
been investigating the link between user participation and successful system
implementation (Doll & Torkzadeh, 1988). Therefore, they try to develop the method
to help improve and measure user participation in system development, and assess
subsequent satisfaction with the working systems (Doll & Torkzadeh, 1988; Barki &
Hartwick, 1989; Baroudi et al., 1986).

User participation in the information system development (ISD) process
would be expected to be a positive influence on ISD success. By participating in the
ISD process, user should become familiar with the tools, techniques, and methods
used to build system and to discover that. By being part of the change process, it is
believed that the resistant to change will be lowered. User participation should
increase the user’s ownership of the business system because they are “invested” in
the computer — based information system used to support the business processes.

Kappelman & McLean (1991) hypothesized that IS success in directly
influenced by user participation and meditated by user involvement, user participation
and system use developed and test by Barki & Hartwick (1994, 2001)

Ives & Olson (1984) defined user participation as user representatives’
participation in IS development process, with reference to a series of specific activities
undertaken by users (Baroudi et al., 1986). The term user participation used
interchangeably with user involvement until clear distinction was made between the
two by Barki and Hartwick (1989; 1994).

Barki and Hartwick (1994) defined user participation as the participative
behaviors, whereas an involvement deal with a psychological state that users consider

IS important and personally relevant. They argued that user participation is one of the
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more important antecedents of user involvement contingent on a number of factors,
which are said to influence the strength of the relationship. Implicit in this
conceptualization is the notion that users who do not participate either directly or
indirectly in the development process, but whose views are represented by individuals
or group of other users, who do participate, are in fact involved in the development
process (Barki, 1994).

According to each meaning above, we can summarize user participation
means the participative behavior of user that participate either directly or indirectly in

the development process of Hua Hin HIS.

Type and Degree of User Participation

The participative approach to systems developments is founded on the
belief that the development process is heavily influence by social and economic factor
rather than technical factor.

Mumford: (1979) suggests that there are three types of participation and
the “degree” of involvement ranging from “no involvement” to involvement by
“strong control”. The degree of involvement refers to the amount of influence the user
has over the final product (Mumford, 1979).

1. Consultative: the system group makes the design decisions,
but the objectives and form of the system are influence by the need of the user
department.

2. Representative: All level and function of the affected user
group are representing in the systems design team.

3. Consensus: An attempt is made to involve all workers in the
user department, at least through communications and consultation, throughout the

system design process.

The following categories provide examples of increase degree of user
involvement.
1. No involvement: users are unwilling or not invited to
participate.

2. Symbolic Involvement: User input is requested but ignored.
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3. Involvement by Advice: User advice is solicited through
interviews or questionnaires.

4. Involvement by Weak Control: Users have “sign off”
responsibility at each stage of the system development process.

5. Involvement by Doing: A user as design team member or as
the official liaison with the information systems development group.

6. Involvement by Strong Control: Users may pay directly for
new development out of their own budgets, or the user’s overall organizational

performance evaluation is dependent on the outcome of the development effort.

Cohen and Uphoff (1977) argue that there are many kinds of participation
they have focused on four that seem to be most important: a) Participation in decision-
making b) Participation in implementation c) Participation in benefits d) Participation
in evaluation.

Ives and Olson (1984) argues that there are several degree’s of
participation, range from no participation at all, to symbolic participation, participation
by weak control, participation by doing, and participation by strong control.

Greenbaum (1993) point out that user participation may be view from
several perspectives: Pragmatic it is a means to specific ends; Theoretical it provides a
mechanism for sharing “world views”; Political it allow user to influence and shape

their working lives (Greenbaum, 1993).

In 2001, Barki & Hartwick define four dimensions of user participation:

1. Responsibility: the performance of activities and assignments
reflecting overall leadership or accountability for the project;

2. User -IS relationship: the performance of development
activities reflecting users' formal view, evaluation, and approval of work done by the
IS staff;

3. Hand On Activity: the performance of specific physical

design and implementation task;
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4. Communication activity: Activity involving formal or
informal exchanges of facts, needs, opinions, visions, and concerns regarding the

project among the users, and between users and project stakeholders (Barki, 2001).

7. The related Information System Researches

7.1 Tafti (1992) studied “A theoretical explanation of the evolving role
of users in reshaping corporate information systems”

Since, user's need for information is beginning on only one dimension of
IS user satisfaction. Users expect more than only information from a system the same
way human needs extend beyond consumption food. In addition, all dimensions of
user satisfaction do not necessary receive in the same priority by a user during
difference periods of the system utilization. He divided user satisfaction into three
dimensions: information satisfaction, system satisfaction, Support-Group satisfaction.
He proposed the hierarchy of user requirement information based on Maslow’s
hierarchy needs that start with the basic information need upon to super-user needs.
Maslow’s framework is utilized to identify the hierarchy of user requirement
information in the following; 1) Information Needs 2) System Needs 3) Need for
Active Involvement 4) End User Needs and 5) Super-User Needs. The framework
proposed for the analysis of various element of user satisfaction, and for the analysis
of the relative importance of each element during different periods of system
utilization. Specifically, it provides a context within which the following propositions
may be investigated:

1. The users’ needs and priorities during the course of system
utilization are dynamic and changing. As their needs for information are further
satisfied, they become more demanding on IS features. From his study indicated that
users with a higher level of information satisfaction tend to allocate more resources on
enhancing systems features than user with less information satisfaction. On the other
hand, the user with a lower level of information satisfaction are likely to allocate more
on enhancing system to provide better information in term of information quality. A

user preference to allocate resources for future systems improvement may, therefore,
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depend on the extent to which the user’s present needs for various IDS feature are
satisfied.

2. A user’s propensity to involve in IS activities appears to be
function of the extent of his satisfaction with IS. As the users’ information and system
needs are fulfilled, they tend to desire a higher level of involvement in various IS
related decision.

3. Higher levels of user involvement, the proliferation of end
user computing , and the resulting surge for downsizing lead to a higher level of users’
propensity to gain more control over the corporate information resources and IS

strategy.

7.2 McKeen et al (1994) studied “The relationship between User
Participation and User Satisfaction: An Investigation of Four Contingency
Factors™

This study was analyzed of 151 independent systems development projects
in eight different organizations indicated that user participation has a direct
relationship with user satisfaction. In addition, the four contingency factors were
found to play key roles on this relationship. Task complexity and system complexity
proved to be pure moderators. That is, the strength of the participation-satisfaction
relationship depended on the level of these factors. In projects where there was a high
level of task complexity or system complexity, the relationship between user
participation and user satisfaction was significantly stronger than in projects where
task complexity or system complexity was low. User influence and user-developer
communication were shown to be independent predictors of user satisfaction. That is,
user influence, or user-developer communication, was positively related to user
satisfaction regardless of the level of participation. The results help explain the
relationship between user participation and user satisfaction by suggesting the nature

of the relationship under different sets of conditions.



Sirima Sangsuwan Literature Review / 68

7.3 Linda M. Roth (1994) studied “The Relationship between User
Participation in the Development of an Information System and User
Satisfaction”

This study was conducted at Hewlett-Packard, Spokane, Washington. The
instrument that composed of the following components for collected data:
Respondent's Profile, User Participation, System Usage, System Satisfaction, and
Information Satisfaction. The analysis of variance was used to measure differences
between the perceived degree of user participation and perceived degree of user
influence during the four the systems development life cycle. Stepwise multi
regression was used to determine which variables predicted the user's satisfaction with
the system and with the information. This study found 1. The perceived degree of user
participation perceived degree of user influence during the systems development life
cycle was not statistically significant for intended and actual system usage. 2. The
perceived degree of user participation and the perceived degree of user influence
during the systems development life cycle were not statistically significant for system
satisfaction.3. The perceived degree of user participation and the perceived degree of
user influence during the systems development life cycle were not statistically
significant for Information Satisfaction A or B. 4. Information Satisfaction was the
better variable of System Satisfaction. 5. System Satisfaction was the better predictor

variable of Information Satisfaction.

7.4 M. J. van der Meijden et al, 2003 studied “Determinants of Success
of Inpatient Clinical Information Systems: A Literature Review”

The objectives of this study were to identify attributes that were used to
assess the success of such systems and to test the ability of a framework developed by
Delone and McLean for management information systems to categorize these
attributes correctly. The study found a variety of relevant attributes could be assigned
to the six dimensions in the Delone and McLean framework, but some attributes,
predominantly in cases of failure, did not fit any of the categories. They related to

contingent factors, such as organizational culture.
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7.5 Guimaraes L, et al (2004) Studied “Important human factors for
system development success: a user focus”

This study empirically test the importance of user participation, user
experience, user/developer communication, user training, user influence, and user
conflict encountered during the system development process. Samples of 228 system
users were used for a multivariate regression model testing the importance of these
factors. The results indicate that user participation, user training, and user expertise

can explain 61% of variance in user satisfaction with their systems.

7.6 James D.McKeen & Tor Guimasaes (1997) studied “Successful
Strategies for User Participation in System Development”

This study aimed to investigate the contexts within which user
participation can be used to improve user satisfaction. This study builds on this past
body of research by examining the relationship between specific user participative
behaviors and user satisfaction in different contextual situations in order to identify the
most successful participative behaviors. The data were collected from 151 independent
system development projects in eight different organizations. The context of
development was described by two factors--task complexity and system complexity.
The result indicate that the relationship between specific participative behaviors and
user satisfaction was depending on the level of task complexity and system
complexity, and the specific user participative behaviors most beneficial under

different contexts.

7.7 Jun He & William King (2008) Studied “The Role of User
Participation in Information Systems Development: Implications from a Meta-
Analysis”

This study synthesizes the research findings of 82 empirical studies on
user participation in information systems development (ISD). Since the current status
of research in the broad area of participation is that the effects of participation are
considered to be problematic, that status and the results of this study suggest that user
participation alone may not be sufficient to achieve significantly improved 1SD

outcomes, and that different strategies should be employed based on the specific goals
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of ISD projects. If system acceptance is the ultimate goal, user participation should be
designed to induce more psychological involvement among potential users. If
productivity benefits are the focus, user participation should be designed to provide
developers the needed domain knowledge. In sum, user participation should be treated

as one of a number of means for ISD projects to be more successful.

7.8 Ammenwerth E. et al. (2006) studied “HIS-monitor: An approach
to assess the quality of information processing in hospitals”

Systematic monitoring of HIS quality is an important task; however, this
task is often seen to be insufficiently supported. To support systematic HIS
monitoring, he developed HIS-Monitor, comprising about 107 questions, focusing on
how a hospital information system does efficiently support clinical and administrative
tasks. Results of the feasibility study show that HIS-Monitor was able to highlight
certain HIS problems such as insufficiently supported cross-departmental
communication, legibility of drug orders and other paper-based documents, and
overall time needed for documentation. He discussed feasibility of HIS-Monitor and
the reliability and validity of the results. Further refinement and more formal

validation of HIS-Monitor are planned.

7.9 Palm et al, 2006 studied “Determinants of User Satisfaction with a
Clinical Information System”

Clinical Information Systems (CIS) implementation has faced user
resistance. Consequently, this study aimed to assess the acceptability of an integrated
CIS. An electronic survey instrument was developed based on two theoretical models:
Delone and MclLean Model, and Technology Acceptance Model. The survey
instrument consisted of 42- 56 questions, depended on whether the respondent was
physician, nurse or secretary. Questions were selects among items of previous
published, validated instrument and used seven-point Likert scales. The survey was
designed to measure user characteristics, user satisfaction, CIS use, quality,
usefulness, and service quality. The questionnaire was administered to physicians,
nurses and medical secretaries of the Georges Pompidou European university Hospital

(HEGP) in Paris. The survey population consisted of all physician (n=600), nurse
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(n=1,300), and secretary (n=180) that believed regular used of CIS at the time on
survey. The questionnaires were sent to those populations by e-mail. The survey was
conducted between April 2004 and May 2004. Answers were obtained from 324 users
(93 physicians=16%, 174 nurses=13%, and 57 secretaries=32%). Most (79%)
respondents were females, and age between 31-45 years (49%). Over all CIS
satisfaction, means score 4.50 SD 1.38). Over all CIS quality, means score 4.06 SD
1.38). Over all CIS service quality, means score 3.90 SD 1.42). Cronbach's alpha
coefficients showed a correct reliability within each dimension. Secretaries and nurses
were more satisfied with the CIS than physicians. Except for CIS use, after adjustment
for confounders, female gender, perceived CIS quality, usefulness, and service quality
were strongly correlated with user satisfaction.

This study reinforces the necessity of several models and dimensions to evaluate the

acceptability of a complex CIS, with a specific approach for different user profile.

7.10 Sook Lim, 2002 studied “Impacts of Personal Characteristics on
Computer Attitude and Academic User Information System Satisfaction”

This study evaluated the relationships between three personal
characteristics on computer attitude and user satisfaction. The three personal
characteristics tested were gender, computer experience, and overall academic
performance. The results found that computer experience and gender make a
significant difference in the computer attitude of the respondents. However, the three
personal characteristics did not make a significant difference in academic computer
system user satisfaction. Also found is a significant moderating effect of the three
personal characteristics on the relationship between computer attitude and user
satisfaction. Women, those with moderate computer experience, and those with low
academic performance tend to show stronger relationships between computer attitude

and computer user information system satisfaction than their counterparts.

7.11 Hui-Mei Hsu et al, (2008) studied “Factors Influencing Computer
literacy of Taiwan and South Korea Nurse”
Hospitals are adopting information technology (IT) to reduce costs and

increase competitiveness. IT applications in healthcare are trending towards electronic
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patient records and even health records. Therefore, practices in nursing are also
affected by IT. The purposes of this study are to examine current computer literacy
levels of nurses and to indicate what variables influence their computer literacy. The
results revealed that personal innovativeness in IT, computer education, and age are
significant factors that affected computer literacy levels. These factors serve as
reference for administrators and executives in hospitals, or nursing educators seeking

the data necessary to make decisions on curriculum.

7.12 Nor Azan Mat Zin et al, (2000) studied “Gender Difference in
Computer literacy Level among Undergraduate Students in University
Kebangsaan Malaysia”

This study was conducted to assess gender differences in computer literacy
levels of undergraduate students in UKM. The result found a significant difference in
computer literacy level between male and female students. Male students had greater
computer experience and use computer more frequently. They also reported a higher
computer ability and slightly higher percentage of them own a computer. Males had
greater self-perceived control and higher programming skills and better ability in
computer repair and maintenance than females. Other factors such as computer
experience and computer ownership also affect computer literacy level. This study
indicates that increasing the computer experience and encouraging students to own a
computer will give more opportunity to female students to achieve a higher level of

computer literacy.

7.13 Juhani livari & Magid Igbaria (1997) Studied “Determinants of
User Participation: a Finish Survey”

The relationship between user participation and information systems
success has intrigued researchers for two decades. Despite this history there is minimal
research on the antecedents of user participation. The tenet of the present paper is that
the conditions of user participation are essentially changing. Especially, the European
tradition of user participation has focused on blue-collar workers rather than
professionals and managers. Users are normally assumed to be computer illiterate. The

North American tradition has almost exclusively focused on the impact of user
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participation on information systems success. The present paper examined the
significance of organizational level of users, their task variety and computer
experience as determinants of user participation including age, gender, education,
computer training, organizational tenure and job tenure as control variables. The three
determinants were found to have a significant positive effect on user participation,
computer experience emerging as the most dominant factor. Gender, education and
computer training were discovered to have significant effects mediated by

organizational level, task variety and computer experience.
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CHAPTER I
MATERIALS AND METHODS

This chapter will outline materials and method used in the research, which
consist of;

3.1 Research Design

3.2 Population and Sample

3.3 Research Instrument

3.4 Validity and Reliability

3.5 Data Collection Procedure

3.6 Data Analysis

3.1 Research Design

This study was a cross-sectional survey research, which was aimed to
study information system success by investigating the dimensions of user satisfactions
level, and to find the association between user characteristics, computer knowledge,
attitude toward hospital information system, user participation and user satisfaction on

the information system in Hua-Hin Hospital.

3.2 Population and Sample

Population

The population of this study were the persons who were working in Hua-
Hin Hospital in Prachuapkirikhun Province during the study. The inclusion criteria for
the population were those who were working in the hospital and had been using the
information system for more than a period of six months (or had been working before

November 2007), which included 206 persons who fulfilled the criteria.
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Sample
The sample size was selected using simple random sampling method. The

sample size was estimated and calculated using the formula (Vanichbuncha, 2548: 25)

shown below.

Sample Size Formula

n= NZ%’
NE*+ Z°6°
When n = sample size
N = Population
Z = Level of statistical significance at 0.05 = 1.96

E = Standard Error of the data collection from the sample, set at
5%
o’ = Population Variance from pilot study = 0.599 or 0.6.
Sample Size = 206 (1.96)% (0.60) 2

206(0.0003)%+ (1.96)%(0.60) °
So the sample size were = 190 persons

Protection of Human Rights

The Associate Dean of Research from the Faculty of Public Health firstly
reviewed this study. Then the research proposal was sent to The Committee on Human
Rights Related to Human Experimentation Mahidol University for reviewing and
determining in the ethic committee of human research. The research proposal was
approved to conduct on 10" October 2007.

3.3 Research Instrument (See Appendix C)

The instruments used in this study were questionnaires developed by the

researcher based on theory and literature reviewed from textbooks, articles, reviews,
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publication, theses and other related research works. The questionnaires were
consisted of five sections as follows:

Section 1 The general information

The personnel factor questionnaire was developed for
collecting subject general information including of gender, age, unit of working,
working position, education, professional occupation, computer experience, computer

learning, hospital information system training, and period of system usage.

Section 2 Computer knowledge
The knowledge about computer that was focused on the basic
concept on computer, working on Windows, and general skills on computer. Questions
contained 20 questions, which were closed-ended type with multiple-choice answers
of four possible of choices and assigned to have only one of correct answer for each
question. For each of correct answer, a score of 1 point was given and 0 point was
given for incorrect answer.
The total score of 20 points was categorized into three levels of
computer knowledge as follow: (Somwang, 2537)
Scores higher than 16 points (>80%) indicated high
knowledge level
Scores between 10-15 points (50-80%) indicated
average knowledge level
Scores less than 10 points (<50%) indicated low
knowledge level

Section 3 Attitude towards hospital information system

This section was aimed to measure the attitudes of user
towards the hospital information system using five levels Likert scale. The questions
contained both of positive and negative items with closed-end questions for the total of
14 items. The details of the items and scoring were as follows:

There were 8 positive questions (items 1, 2, 4, 5, 8, 10, 11, and
13). Scoring criteria for positive question are:
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Strongly disagree = 1 points
Disagree = 2 points
Undecided = 3 points
Agree = 4 points
Strongly agree = 5 points

There were 6 negative questions (items3, 6, 7, 9, 12, and 14).

Scoring criteria for negative question are:

Strongly disagree = 5 points
Disagree = 4 points
Undecided = 3 points
Agree = 2 points
Strongly agree = 1 points

Attitude toward hospital information system in this study has
score range from 1 -5 scores. Interpretation by divided into three levels of mean score
as follows: (Prakong, 2542)

= The score range 3.67-5.00 referred the user with
positive attitude toward hospital information system.

= The score range 2.34-3.66 referred the user with neutral
attitude toward hospital information system.

= The score 1.00-2.33 referred the user with negative
attitude toward hospital information system.

Section 4 User Participation
The questionnaire on user participation was developed based
on Barki & Hartwick (1994), its contained 14 items. Each item has score range from 0O
- 4 rating scale.
= Scoring meaned
0 = Never participation, the user feel no participate
in hospital information system
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1 = Sometime participation, the user feel some
participate in hospital information system

2 = Vary often participation, the user feel often
participate in hospital information system

3 = Always participation, the wuser feel usual
participate in hospital information system

Interpretation by divided into three levels of mean score as
follows: (Prakong, 2542)
= The score range 2.01-3.00 referred to the user has
high participation in hospital information system.
= The score 1.01-2.00 referred to the user has moderate
participation in hospital information system.
= The score 0.00-1.00 referred to the user has low

participation in hospital information system.

Section 5 User Satisfaction
The user satisfaction questionnaire was developed based on
Doll & Torkzadeh (1988), Baroudi & Orlikoski (1988) and consisted of 14 items with
positive and negative items. Each item was divided into 5 Likert’s scale.
= Scoring meaned
1 = Disagreeable, the relevant statement unconformity
at all to the respondent’s feeling, thinking and
belief
2 = Less agreeable, the relevant statement conform
slightly to the respondent’s feeling, thinking
and believing
3 = Agreeable, the relevant statement conform
neutrality to the respondent’s feeling, thinking
and believing
4 = Strong agreeable, the relevant statement conform

considerable to the respondent’s feeling,
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thinking and believing
5 = Most agreeable, the relevant statement conform
wholly to the respondent’s feeling, thinking and

believing

Interpretation by divided into three levels of mean score as
follows: (Sa-ardsre, 2534: 111)
= The score range 3.67-5.00 referred the user was high
satisfaction
= The score range 2.34-3.66 referred the user was
average satisfaction
= The score range 1.00-2.33 referred the user was low

satisfaction

3.4 Validity and Reliability

Content Validity

The assessing instruments particularly the computer knowledge
questionnaire, attitude toward hospital information system questionnaire, and user
participation questionnaire. User satisfaction questionnaire was initially submitted, for
testing their validities of the contents and language. The contents of the instrument

were revised by expert’s suggestion and were tested by three experts.

Reliability

All of the instrument were initially tried out among 32 subjects which had
similar characteristics as sample at Prachuapkirikhun Hospital. After that, the
instruments were calculated for their reliability. K-R 20 Method was used to test
reliability of computer knowledge and Cronbach’s Alpha Method was used to test
reliability of the attitude towards hospital information system, user participation, and

user satisfaction.
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The results of reliability were as follows:
= Computer Knowledge was 0.703
= Attitude toward hospital information system was 0.866
= User Participation was 0.909

= User Satisfaction was 0.743.

3.5 Data Collection Procedure
The collection of data was prepared by the researcher on these following
steps:

1. Requesting a letter from the Dean of Faculty of Graduate Study,
Mahidol University to the director of Hua-Hin Hospital Prachuabkirikhun Province in
order to ask for permission of data collection.

2. After receiving permission, the researcher presented the study
objectives to the director of Hua-Hin Hospital and requested their cooperation for data
collections from the involved users.

3. In each of the questionnaire’s envelops, the researcher explained the
research objectives, protection of participant’s rights and asked for participation.

4. After that, the questionnaires were sent to the head office of each unit
by herself and made appointment with them to collect the questionnaires back. The
participating users were given four weeks for complete the questionnaires.

5. The questionnaires were returned 174 questionnaires out of 190

questionnaires yielding the overall response rate of 91.57%.

3.6 Data Analysis

1. The researcher checked the completeness of all returned questionnaires
and encoded them. The return questionnaires were 165 questionnaires out of 190
questionnaires were completed yielding the overall response rate of 86%.

2. The data from the questionnaire were processed using Microsoft Excel

program first and data were cleaned using double-checked.
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3. Data were analyzed using a statistical software to analyze and test
research hypothesis as follows:

3.1 User characteristics such as gender, age, unit of working,
working position, education, professional occupation, computer experience, computer
learning, hospital information system training, and period of system usage were
analyzed by using frequency distributions, percentages, means, and standard
deviations for described demographic of users.

3.2 Computer knowledge, attitude toward hospital information
system, user participation and user satisfaction were analyzed by using range,
percentages, means, and standard deviations.

3.3 The relationships between independent and dependent
variables were analyzed as follow:

3.3.1 The relationships between user characteristics
such as gender, computer experience, computer learning, hospital information system
training were analyzed by using Chi-Square tests.

3.3.2 The relationships between user characteristics
such as age, period of system usage, computer knowledge, attitude toward hospital
information system, user participation and user satisfaction were analyzed by using
partial correlation coefficient.

3.3.3 All statistical testing was set on 0.05 statistical
significant levels. The level of correlation used in this study was based on Pearson’s
Product Moment Correlations. The values of Pearsons’ Correlation coefficient was
interpreted as follows (Antonius, 2003: 149);

0.00-0.30 means very weak positive correlations
0.40-0.80 means strong positive correlations

0.90-1.00 means perfect positive correlations
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CHAPTER IV
RESULTS

The main purposes of this study were to study information system success
by investigating the dimensions of user satisfactions level and to find the association
between user characteristics, computer knowledge, attitude toward HIS, user
participation, and user satisfactions on Hua-Hin HIS. One hundred and ninety subjects
were selected using simple random sampling from November to December 2007.
Results were data from 165(86.8%) of 190 returned questionnaires as presented in six
sections below.

Section 1 Characteristics of users in Hua-Hin HIS, Nov. — Dec. 2007

Section 2 Computer knowledge of users in Hua-Hin HIS, Nov. — Dec.
2007

Section 3 Attitude of users in Hua-Hin HIS, Nov. — Dec. 2007 toward
Hua- Hin HIS

Section 4 Participation of users in Hua-Hin HIS, Nov. — Dec. 2007

Section 5 User satisfaction on Hua-Hin HIS, Nov. — Dec. 2007

Section 6 Association between user Characteristics, computer knowledge,

user attitude, user participation and user satisfaction on Hua-Hin HIS, Nov.-Dec. 2007

Section 1 Characteristics of users in Hua-Hin HIS, Nov. — Dec. 2007

Table 1 shows characteristics of users in Hua-Hin HIS who returned the
questionnaires. About 90 percent of them were females. The average age was about 35
years and about three-quarters aged between 26-45 years. Most of them had been
working as practitioners and about 70 percent had bachelor degree. About 60 percent
were nurses, about 35 percent were pharmacists, technicians and others, and about 9

percent were dentists and doctors.
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Table 1 Characteristics of users in Hua-Hin HIS, Nov. - Dec. 2007

Characteristics Number (n=165) Percent

Gender

- male 19 11.5

- female 146 88.5
Age, years

- less than 25 19 11.5

-26-35 74 44.8

-36-45 50 30.3

-46 - 55 22 13.3

- Mean = 34.6 years, S.D.= 8.3, Min-max = 19 - 55
Educational level

- Undergraduate 40 24.2

- Bachelor Degree 114 69.1

- Master Degree 11 6.7
Working position

- Managers 14 8.5

- Practitioners 151 91.5

Professional Occupation

- Doctor 5 3.0
- Dentists 9 55
- Pharmacists 12 7.3
- Nurses 94 57.3
- Technicians 10 6.1
- Others 35 21.2

Most of them reported ever had been learning and using computers at time
of filling the questionnaire. About 90% had duration to used computer less than 5 to
ten years with mean of 5.6+4.8 years. Most of them had duration to learned computer
less than 25 to 50 hours, median 14 hours. However about two-thirds had never been
trained about hospital information system. About 46% had been using HIS in the
previous 12 months, about 25 % had been using HIS 13-36 months and 28% reported
had been using HIS for more than 37 months mean of 26.35+18.13 months (Table 2).
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Table 2 Computer experience of users in Hua-Hin HIS, Nov. - Dec. 2007

Characteristics Number (n=165) Percent

Ever used Computer

- no 17 10.3

- yes 148 89.7
Learning in computer

- no 24 14.5

- yes 141 85.5
Length of computer used, years

- less than 5 79 47.9

-6-10 70 42.4

-11-15 9 5.5

-15-20 7 4.2

- Mean = 5.6, S.D.= 4.8, Min-Max = 0-20
Length of computer learn, hours

- less than 25 138 83.6
-26-50 20 12.1
-51-75 4 24
-76 - 100 1 .6
- more than 100 2 1.2
- Median = 14.1hours 10 6.1
Had been trained in Hua-Hin HIS
- no 105 63.6
- yes 60 36.4
Length of Hua-Hin HIS use, months
- less than 12 76 46.1
-13-24 21 12.7
-25-36 22 133
- more than 37 46 27.9

- Mean =26.35, S.D.=18.13
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Section 2: Computer knowledge of users in Hua-Hin HIS, Nov.-
Dec.2007

The computer knowledge among users in Hua-Hin HIS, was scored ranged
from 4 to 18 with an average of 11.81£2.7. More than three-quarters had moderate
level of computer knowledge and less than 5% had high level of computer knowledge

as shown in Table 3.

Table 3 Computer knowledge level of users in Hua-Hin HIS, Nov.-Dec.2007

Factors Number (n=165) Percent

Computer Knowledge

0-9 30 18.2
10-15 127 77.0
more than 15 8 4.8

Mean =11.8, S.D.= 2.7, Min-Max = 4-18

Section 3: Attitude of users in Hua-Hin HIS, Nov.-Dec.2007

The attitude of users toward Hua-Hin HIS was scored ranged from 2 to 5
with an average of 3.69. Nearly half had neutral attitude 2.34 — 3.66, and nearly half
had positive attitude 3.67 — 5.00 as shown in Table 4.

Table 4 Attitude level of users in Hua-Hin HIS, Nov.-Dec.2007

User attitude Number (n=161) Percent
score
-1.00-2.33 2 1.2
-2.34-3.66 79 49.1
-3.67-5.00 80 49.7

- Mean = 3.69, S.D.= 0.62, Min-Max = 2-5
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Section 4 Participation of users in Hua-Hin HIS, Nov.-Dec.2007

The participation of users in Hua-Hin HIS, Nov.-Dec.2007 was scored
ranged from 0.21 to 2.43 with an average of 1.02. Nearly 60%, had low-level
participation, and 37% had moderate level participation, less than 5% had high level

score as shown in Table 5.

Table 5 Participation level of users in Hua-Hin HIS, Nov.-Dec.2007

User Participation Number (n=165) Percent
score
-0.00 - 1.00 96 58.2
- 1.01 - 2.00 61 37.0
-2.01-3.00 8 4.8

- Mean = 1.02, S.D.= 0.46, Min-Max = 0.21 - 2.43

The participation in decision of users in Hua-Hin HIS, Nov.-Dec.2007 was
scored ranged from 1.00 to 3.00 scores with an average of 1.19. About 90%, had low-
level participation in decision, and 11% had moderate level participation in decision,

less than 5% had high level score as shown in Table 6.

Table 6 Participation in decision level of users in Hua-Hin HIS, Nov.-Dec.2007

Factors Number (n=165) Percent

User Participation in decision

-0.00-1.00 140 84.8
-1.01-2.00 19 11.5
-2.01-3.00 6 3.6

-Mean =1.19, S.D.=0.47, Min-Max = 1.00 - 3.00

The participation in implementation of users in Hua-Hin HIS, Nov.-
Dec.2007 was scored ranged from 1.00 to 3.00 scores with an average of 1.56. About

half of them had low-level participation in implementation, and moderate level
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participation, less than 5% had high-level participation in implementation, as shown in

Table 7.

Table 7 Participation on implementation level of users in Hua-Hin HIS, Nov.-

Dec.2007

Factors Number (n=165) Percent

User Participation in implementation

-0.00 - 1.00 79 47.9
-1.01-2.00 79 47.9
-2.01-3.00 7 4.2

- Mean = 1.56, S.D.= 0.57, Min-Max = 1.00 - 3.00

The participation in benefits of users in Hua-Hin HIS, Nov.-Dec.2007 was
scored ranged from 1.00 to 3.00 scores with an average of 1.78. More than half, had
moderate level participation in benefit, and 30% low-level participation in benefit,

More than 10% had high level, as shown in Table 8.

Table 8 Participation in benefits level of users in Hua-Hin HIS, Nov.-Dec.2007

Factors Number (n=165) Percent

User Participation in benefits

-0.00-1.00 57 34.5
-1.01-2.00 87 52.7
-2.01-3.00 21 12.7

- Mean =1.78, S.D.= 0.65, Min-Max = 1.00 - 3.00

The participation in evaluation of users in Hua-Hin HIS, Nov.-Dec.2007
was scored ranged from 1.00 to 3.00 scores with an average of 1.10. More than 90%
had low-level participation in evaluation, and 5% moderate level participation, less

than 3 % had high-level participation, as shown in Table 9.
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Table 9 Participation in evaluation level of users in Hua-Hin HIS, Nov.-Dec.2007

Factors Number (n=165) Percent

User Participation on evaluation

-0.00 - 1.00 152 92.1
-1.01-2.00 9 5.5
-2.01-3.00 4 24

- Mean = 1.10, S.D.= 0.38, Min-Max = 1.00 -3.00

Section 5: User Satisfaction on Hua-Hin HIS, Nov.-Dec. 2007

The satisfaction among users in Hua-Hin HIS, Nov.-Dec. 2007 was scored
ranged from 1.13 to 4.0 scores with an average of 2.81. More than 80 % of them had
average level of satisfaction; however about 14 % had low level and less than 3% of

them had high level of satisfaction as shown in Table 10.

Table 10 Satisfaction level of users in Hua-Hin HIS, Nov.-Dec. 2007

Factors Number (n=165) Percent

User Satisfaction

-1.00-2.33 24 14.5
-2.34-3.66 137 83.0
-3.67-5.00 4 2.4

- Mean = 2.81, S.D.=0.47, Min-Max = 1.13 - 4.09

The score of satisfaction on information quality among users in Hua-Hin
HIS, Nov.-Dec. 2007 ranged from 1.0 to 4.63 scores with an average of users
2.89+.65. About 70 % of them had average level of satisfaction on information
quality, about 17 % had low level and less than 10% of them had high level of

satisfaction quality as shown in Table 11.
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Table 11 Information Satisfaction level of users in Hua-Hin HIS, Nov.-Dec. 2007

Factors Number (n=165) Percent

Satisfaction on information quality of user

- 1.00-2.33 28 17
-2.34-3.66 121 73.3
-3.67-5.00 16 9.7

- Mean = 2.89, S.D.= 0.65, Min-Max = 1.00 - 4.63

The score of satisfaction on system quality among users in Hua-Hin HIS,
Nov.-Dec. 2007 ranged from 1.24 to 4.06 scores with an average of users 2.75+.47.
About 70 % of them had average level of satisfaction on system quality, and about 20
% had low level and less than 2% of them had high level of satisfaction on system

quality as shown in Table 12.

Table 12 System Satisfaction level of users in Hua-Hin HIS, Nov.-Dec. 2007

Factors Number (n=165) Percent

Satisfaction on system quality of user

-1.00-2.33 33 20
-2.34-3.66 130 78.8
-3.67-5.00 2 1.2

- Mean =2.75, S.D.= 0.47, Min-Max = 1.24 - 4.06

The score of satisfaction on service quality among users in Hua-Hin HIS,
Nov.-Dec. 2007 ranged from 1.0 to 4.43 scores with an average of users 2.87+.58.
Nearly 80 % of them had high level of satisfaction on service quality, however about

18 % of them had low level of satisfaction as shown in Table 13.
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Table 13 Service Satisfaction level of users in Hua-Hin HIS, Nov.-Dec. 2007

Factors Number (n=165) Percent

Satisfaction on service quality of user

-1.00-2.33 31 18.8
-2.34-3.66 0 0
-3.67-5.00 134 81.2

- Mean = 2.87, S.D.= 0.58, Min-Max = 1.00 - 4.43

Section 6: Association between user characteristics, computer knowledge,
user attitude, user participation and user satisfaction on Hua-Hin
HIS, Nov.-Dec. 2007

The relationship between user characteristics (such as gender, working
unit, department unit, working position, education level, professional occupation,
computer used, computer learned, system training) and user satisfaction level on Hua-
Hin HIS, Nov-Dec. 2007, by chi-squared test. The result found system training
association with user satisfaction significantly. The user who had system training had
high-level of satisfaction more than these who did not have system training about
20%, as shown in Table 14.

Table 14 The relationship between system training and satisfaction level of users in

Hua-Hin HIS, Nov.-Dec. 2007(n=165)

System User Satisfaction Level
Training Low Moderate High Total x° p.
No 18 78 9 105
17.1% 74.3% 8.6% 100%
Ve ( y ) 3 ) ( . ) ( 0 ) 14.75 0.001
(10.0%)  (583%) (31.7%)  (100%)
Total 24 113 28 165

(14.5%)  (68.5%)  (17.0%)  (100%)

Note: Significant a = 0.05, Chi-Squared = 14.75, df =2, p = 0.001
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The analysis on the relationship between system used, and user satisfaction
on Hua-Hin HIS, Nov.-Dec. 2007, by chi-squared test. The result shows computer use
was not association with user satisfaction. However, the user who had computer use
had higher-level on satisfaction than those who did not have computer use about 5 %,

as shown in Table 15.

Table 15 The relationship between computer used and satisfaction level of users in

Hua-Hin HIS, Nov.-Dec. 2007(n=165)

Computer User Satisfaction Level
used Low Moderate High Total x° p.
No 3 12 2 17
(17.6%)  (70.6%)  (11.8%)  (100%) “ 0,502
Yes 21 101 26 148
(14.2%)  (68.2%)  (17.6%) (100%)
Total 24 113 28 165

(14.5%)  (68.5%)  (17%)  (100%)

Note: Significant o = 0.05, Chi-Squared = 0.44, df = 2, p = 0.802

The analysis on the relationship between computer learned, and user
satisfaction on Hua-Hin HIS, Nov.-Dec. 2007, by chi-squared test. The result shows
computer learned was not association with user satisfaction. However, the user who
had computer learned was high-level user satisfaction more than the user who did not

have computer learned 10%, as shown in Table 16.
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Table 16 The relationship between computer learned and satisfaction level of users in

Hua-Hin HIS, Nov.-Dec. 2007(n=165)

Computer User Satisfaction Level
learned Low  Moderate  High Total x? p.
No 3 19 2 24
17.6% 79.2% 8.3% 100%
Yes ( 21 b 94 b 26 ) (141) 178 0410
(142%)  (66.7%)  (18.4%)  (100%)
Total 24 113 28 165

(14.5%)  (68.5%)  (17%)  (100%)

Note: Significant a = 0.05, Chi-Square = 1.78, df =2, p=0.410

The analysis on the relationship between system used, and user satisfaction
on Hua-Hin HIS, Nov.-Dec. 2007, by chi-squared test. The result shows system used
was not association with user satisfaction. However, the user who had system used
was high-level user satisfaction in the first year and was moderate level satisfaction

was subside in the third year, as shown in Table 17.

Table 17 The relationship between system used and satisfaction level of users in Hua-

Hin HIS, Nov.-Dec. 2007(n=165)

System User Satisfaction Level
used Low Moderate High Total 1’ p.

< 12 months 6 68 2 76
(7.9%)  (89.5%) (2.6%) (100%)

13-24 months 3 18 0 21
14.3% 85.7% 0% 100%

25-36 months ( 7 ! 14 | ( 1 | ( 22 | >4 0150
(31.8%)  (63.6%) (4.5%) (100%)

> 37 months 8 37 1 46
(17.4%)  (80.4%) (2.2%) (100%)

Total 24 137 4 165

(14.5%) (83%) (2.4%) (100%)

Note: Significant o = 0.05, Chi-Square = 9.45, df =6, p = 0.150
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The analysis on the relationship between computer knowledge, attitudes of
user, participation of user and user satisfaction on Hua-Hin HIS, Nov.-Dec. 2007, by
the Pearson’s Product Moment Correlation Coefficient. We found the weak positive
correlation, between attitudes of user and user satisfaction was statistically significant
(r =0.301, p-value < 0.01) and between participation of user and user satisfaction was

statistically significant (r = 0.364, p-value < 0.01) as shown in Table 18.

Table 18 The Pearson’s Product Moment Correlation Coefficient between attitudes of

user, participation of user with user satisfaction (n=165)

Correlation
Factors o P-value
Coefficient Value
Attitude of user 0.301** 0.001
Participation of user 0.364** 0.001

** Correlation is significant at o =0.01 Level 2-tailed

The analysis on the relationship between users, participation on decision,
on implement, on benefit and on evaluation with user satisfaction on Hua-Hin HIS,
Nov.-Dec. 2007, by the Pearson’s Product Moment Correlation Coefficient. The
analysis found the weak positive correlation, between user participation on decision
and user satisfaction was statistically significant (r = 0.243, p-value < 0.01), between
user participation on implement and of user satisfaction was statistically significant (r
= 0.198, p-value < 0.05), between user participation on benefit and of user satisfaction
was statistically significant (r = 0.381, p-value < 0.01), and between user participation
on evaluation and user satisfaction was statistically significant (r = 0.283, p-value <

0.05) as shown in Table 19.
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Table 19 Pearson’s Product Moment Correlation Coefficient between participation of

user with user satisfaction on Hua-Hin HIS, Nov.-Dec. 2007 (n=165)

Correlation
Factors o P-value
Coefficient Value
Participation of user 0.364%** 0.001
- Participation in decision 0.243** 0.002
- Participation in implementation 0.198* 0.012
- Participation in benefit 0.381%* 0.001
- Participation in evaluation 0.283** 0.001

** Correlation is significant at o. =0.01 Level 2-tailed

* Correlation is significant at a. =0.05 Level 2-tailed
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CHAPTER V
DISCUSSION

This study was aimed to study Hua-Hin HIS success. The purposed of this
study were to measure user satisfaction level and to find the association between user
characteristics, computer knowledge, attitude toward HIS, user participation, and user
satisfactions on Hua-Hin HIS. The participant were the users who had used Hua-Hin
HIS at least six months. The study results are discussed as follows:

5.1 User’s characteristics factors

5.2 User’s computer knowledge factors

5.3 User’s attitude factors

5.4 User’s participation factors

5.5 User’s satisfaction factors

5.1 User’s characteristics factor
The Research Hypotheses 1: User’s characteristics related to user
satisfaction in Hua-Hin Hospital Information System.

From the Research Hypotheses 1: found that user’s
characteristics that consist of gender, age, education level, working position,
professional occupation, computer experience and computer learning did not
association with user satisfaction. Where as, training in HIS was correlated with user
satisfaction.

Gender, age, working position, professional
occupation, education level computer experience, computer-learning found not
relationship between user satisfaction that consist of the study of Igbaria (1990).

This study found HIS training was correlated user
satisfaction. This result was consistent with the study of Guimaraes, Igbaria and Lu

(1992), confirms that user training is directly related to user satisfaction, and believed
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that training program are likely to increase user confidence and the ability to use
computers. The lack of training is a major reason for information system lack of
success [Bergersen, 183). Furthermore, training has been suggested as an important
means of improving computer self-efficacy (Torkzadeh, 1999: 190). Training has been
seen to be an important method to increase IS usage and to improve abilities to use IS.
The impact of training on the usage skills has been assumed so direct, that it has been
used even as surrogate for skills (cite in T. Auer (1988).

Computer experience: The results from the study found user
computer experience did not associate with user satisfaction. The researcher expected
that the users who more computer experience and computer learning would
satisfaction on Hua-Hin HIS. Alavi and Joachimsthaler (1992) found about the
important of experience as a factor affecting information system success. The Yield
Shift theory is the satisfaction response that defined as a valenced affective arousal
with respect to some object that has reference to some state or outcome desired by
individual. The satisfaction response is a single construct that encompasses both
positive feelings, commonly called satisfaction, and negative feelings, commonly
called dissatisfaction (Briggs and Vreede, 2008). The study of Bandura (1982, 1986)
found computer experience increase users’ sense of self-efficacy related to computer.
Computer experience may also more directly indicate an individual interest in
computers and motivation to participate. There may also be social pressure in the work
environment for participation of more experienced people. It is possible that none of
user computer experiences is equal in their ability to participate meaningfully with in
the information system, and the number of user computer experience to participate in
Hua-Hin HIS is too small. If the number of user computer experience more
participative in Hua-Hin HIS we assumed the experience should be affect positively

end user satisfaction.

5.2 User’s computer knowledge factors

The Research Hypotheses 2: Computer knowledge related to user
satisfaction in Hua-Hin Hospital Information System
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From the research hypothesis 2: found computer knowledge
of users in Hua-Hin HIS found that 77% of the users were at moderate level of
computer knowledge. About 18% had low level. It indicate that the overall computer
knowledge of the user still need to be improved and the score for understanding
computer processing and the structure of database was at low level. This result consist
Kijsanayothin B. (2006) had surveyed health information technology of health center in
Thailand to evaluated IT knowledge found 76 % of total responsedents had moderate
level of IT knowledge mean+SD = 13.24+4.47 (Kijsanayotin, 2006). Whare as, in this
study the computer knowledge of user were 11.8+2.7. Moreover, Liu JE et al (2000)
who study in Beijing Medical University to assess the computer knowledge, attitude,
and skill of nurse in the hospital, the study found that the overall computer knowledge
and skills of nurses were at moderate levels (Liu, 2000: 191).

However, the research expected that computer knowledge
should correlate with user satisfaction since the user who had good computer
knowledge usually understand in technical term and computer system. Besides, they
can make the smooth communication between the system programmer and other user.
Those are more support the user participation and increase user satisfaction. Havelka
(2002), state that the user who had computer literate they should understand in
computers, software, and technology in general. If users are more computer literate,
communication between IS personal and user may increase because the users can
understand some of the computer jargon. In addition, as computer literacy increases
users may be more likely to accept new technology. The result in this study shown
that Computer knowledge did not associate with user satisfaction. It is possible that
the user had low participation in HIS (table 5) especially the participation in decision

and participation in evaluation (table 6 and table 9).

5.3 User’s attitude factors

The Research Hypotheses 3: User attitude related to user satisfaction in
Hua-Hin Hospital Information System.
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From the Research Hypotheses 3: found that user attitude
toward Hua-Hin HIS related to user satisfaction (r =0.301, p-value < 0.01). Based on
user attitude among users in Hua-Hin HIS found 49.1% of users were neutral and
49.1% were positive attitude, however about 1.2% had negative. This result was
consist of the study of Kailash Joshi (1992) that found some alternate causal path
models of user information satisfaction involving traditional factors such as quality of
information products, since the user concern on data processing of hospital
information system to get information quality for decision making on their patient.
This may due to the most of user in this studied had moderate satisfaction on
information quality, system quality and service quality. Furthermore, attitude toward
IS has been found to be important with respect to the way individual utilized IT and
skills. Therefore, favorable attitudes are assumed to increase both IS usage and skills.
IS usage is antecedent of user satisfaction as Delone & McLean’s Model success 2003.
In addition, Davis et al (1989) who developed Technology Acceptant Model (TAM)
has been used user attitudes toward IS and intention to use to predict user behavior on
IS. This results indicated that user with neutral and positive attitude toward 1S were

satisfaction and accepted on Hua-Hin HIS.

5.4 User’s participation factors
The Research Hypotheses 4: User participation related to user
satisfaction in Hua-Hin Hospital Information System.

From the Research Hypotheses 4: found that the overall of
user participation in Hua-Hin HIS related to user satisfaction (r =0.364, p-value <
0.001). Moreover user participation in decision (r = .245, p-value = 0.002),
participation in implement (r = .198, p-value = 0.012), participation in benefit (r =
.381, p-value = 0.001) and participation in evaluation (r = .283, p-value = 0.001) was
correlated with user satisfaction. Based on user’s participation in Hua-Hin HIS found
about 95% had low to moderate participation. Especially, about 84% of them had low-
level participation in decision and 92% had low participation in evaluated on Hua-Hin
HIS.
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It is possible that about 91% of users are practitioners, and they
are not opportunity to meeting or comment in the decision and evaluations on Hua-Hin
HIS. However, about 47% had low-level and 47% had moderated participation in
implement on Hua-Hin HIS. It is possible that most of users are practitioners who are
representative perform directly in Hua-Hin HIS, and they has amount of time spent on
the activities in Hua-Hin HIS. The user participation in benefit on Hua-Hin HIS found
about 52% had moderate participation that may be the user’s responsibility and user
attitude concerning to use Hua-Hin HIS and take advantage in their work. As,
Mumford, (1971, 1983) is the best-known socio-technical approach to system
development. User participation in ETHICS is largely argued on ethical reasons, as the
right of user to control their own destinies also in the work situation. The socio-
technical approach is assumed to contribute to effective organizational change (cited
in livari & Igbaria, 1997).

5.5 User’s satisfaction factors

The overall of user satisfaction on Hua-Hin HIS had 83% at average level
of satisfaction, about 14% had low and 2% had high level of satisfaction. This was
probably because the user was evaluated qualitative outcome rather than focus on
quantitative. Mostly of them moderate satisfaction on system quality same as service
quality (78.8%), and moderate satisfaction on information quality (73.3%).That might
be the policy of Hua-Hin HIS was focus on quality which was the important of the
HIS successes and due to the system is small, not complexity. This result indicated the
satisfaction response (the respect) of user on Hua-Hin HIS as Briggs & Reinig (2008)
had study on Yield Shift theory state the satisfaction response is a single construct that
encompasses both positive feelings, commonly called satisfaction and negative
feelings called dissatisfaction. Satisfaction and dissatisfaction are not to ends of
continuum with a neutral point in the middle. The Delone & McLean’s Model 2003
state user satisfaction compose of information quality, system quality and service
quality which correlation with user satisfaction as: Information quality (r = .873, p-
value = 0.0001), system quality (r =.928, p- value = 0.0001), and service quality (r =
.745, p- value = 0.0001)



Sirima Sangsuwan Discussion / 100

The limitation of this research
The limitations for this study were required comment such as:

1. This study was conducted in Hua-Hin HIS only and the data
collections were collected from the user and some factor that — related to user.

2. It should be studied on user’s need of data from the user
outside Hua-Hin Hospital in each level it might be complete such as collected data
from chiefs information officer of Ministry of Public Health, Regional Public Health
inspector, Public Health provincial officer, programmer, chiefs financial officer etc.

3. The sampling should use a cluster sampling on users who
had well training, user who had computer literacy or user who had been HIS user for
long time.

4. The instrument should be clear or describe clear definitions
for user understanding or in depth interview.

5. The study may be cohort study for observe the change of
Hua-Hin HIS.

The strength of this research

This study had been raised for very well cooperation from users with high
response of returned filled questionnaires. The study on hospital information system
success by investigating of user satisfactions in Hua-Hin hospital should have key
findings from the study that should challenge the information system manager or the
user to raise user satisfaction to high level for the success of hospital information
system in the future.
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CHAPTER VI
CONCLUSION

This study was a cross-sectional survey research, which aimed to study
Hua-Hin HIS success by measuring user satisfaction level and to find the association
between user characteristics, computer knowledge, attitude toward HIS, user
participation and user satisfactions on Hua-Hin HIS among 190 users who had used
Hua-Hin HIS for more than six months with high response rate at 86.8 percents.

There were key findings that could lead to conclusions and

recommendations as described as follow.

Conclusion

Most of users in Hua-Hin HIS were females with average age of 34.6
years. More than half had bachelor degree or lower. Most of them were working as
practitioners, more than half were nurses and others were pharmacists, technicians,
dentists, doctors and others. Half of them ever had been using computer and learning
computer with average duration of computer use about 5.6 years. However, two-thirds
had never been trained in HIS and half had been using HIS in the previous 12 months
with mean of 26 months.

Since about two — thirds never been trained in the class of Hua-His HIS
but they can worked on Hua-Hin HIS by the other user who has experienced and well
trained in Hua-His HIS. Therefore, it is recommended to have training in HIS among
those who never had this training.

The result of computer knowledge level, two-thirds of them were in
moderate level. About 85% of user had computer learning experienced, it can be
explained that the user who are nurse had knowledge gained from learning in the

classroom instruction in the subject of information technology; the other user had
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knowledge from learning in computer program that they have interested in the others
computer program.

The result of user attitude level, about of them had neutral and about half
had positive attitude with mean 3.7. It is possible that the ages of the user are different.
This can be seen that about 43% of user had age between 36-55 years; who are in baby
boomer age who had not change habit sometimes been seen as conservatives where as
about 55% of them had age between 19-35 years; who are in generation X, they had
risk habit, willing to change and use technology to work well.

The result of user participation level found nearly 60 % were in low level,
and 37% were in moderate level with average of 1.02. About 84.8% of user
participation in decision was in low level with mean of 1.19. About 47.9% of user
participation in implementation was in low to moderate level with mean of 1.56. More
than 50% had moderated level and 34% had low-level participation in benefit, with
average of 1.78. About 92% of user participation in evaluation was in low level, with
average of 1.10. Since there are only 14 person of the user who had participation in
evaluation the HIS were the managers.

The result of user satisfaction level, about more than 80% had moderate
level, about 14% had low level and less than 3% had high level with average of 2.81.
User satisfaction level on information system found 73% had moderate level, about
17% had low level and less than 10% had high level with mean 2.89. User satisfaction
level on system quality, nearly eighty percent had moderate level, about 20% had low
level, and less than 2% had high level with average 2.75. User satisfaction level on
service quality, more than eighty percent had high level, about 18% had low level with
average 2.81.

The analysis of association between user characteristic factors found
significant relationship between system training (y*> = 14.75, p-value = 0.001),
duration of system used (r = -.187, p-value < 0.05). The relationship between
computer knowledge, user attitude, user participation and user satisfaction found
significant relationship between user attitudes (r = .301, p-value < 0.01), user

participation (r = .364, p-value < 0.01) and user satisfaction.
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Recommendations
Recommendations based on the findings of this study.

1. The user perceived participation in information system with
low level that meant user had less activity to participation, the manager should
motivate the user through strategic plan of Hua-Hin hospital that could be enhanced to
increase participation in decision, implementation, benefit and evaluation to increase
positive user satisfaction in Hua-Hin HIS.

2. The user in Hua-Hin HIS should be trained by experienced
users as facilitators on HIS development. This would help to increase user attitude on
and user participation to use Hua-Hin HIS. This might allow users to feel free to use
and have increased the HIS ownership and result in higher user satisfaction and might

lead to higher user positive attitude.

Recommendation for further researches

1. There are other variables that might be related to
information system success from the other perspective or approaches such as social
factors, or technical factors as well as organization context should be examined in
other future studies.

2. The other methodology to study hospital information system
success would be considered for investigating user satisfactions in Hua-Hin hospital
such as in-depth interview or focus group discussion with the users that might obtain
more qualitative information on the success of hospital information system. Moreover,
other methodology such as a cohort study might be suggested to be performed to
measure the success of hospital information system through user who had involved in
HIS for along time in order to make all result more realistic.

3. This research was conducted only in Hua-Hin hospital; it
should be studied at other hospital in different size or level to examine the differences
of the success of HIS in other size. It could be beneficial in planning and developing

the success of HIS at national level.
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APPENDIX D

Computer Knowledge M3191aa3A1 $1143U 3082z N13AdUMOINGD

y . s1eMsiiney
Yo 318MIMN :
n ¥ f 3 Tainau
1. | Input, Processing, and O..........cccccervrurreenene. 26 46 24 68 1.
15.8% | 27.99 | 14.5% | 41.2% 6%
2. | Tsunsulase TaHs o9 23 9 131 1 1.
13.9% | 5.5% | 79.49% | .6% 6%
o 1 4 4 I
3. | M1 “doNNIT TUYA s 28 7 30 99 1.
17.0% | 4.2% | 18.2% | 60% 6%
4. | gunsalladn® Mo, ... 1| 123 | s 26 0
6.7% | 74.5% | 3.0% | 15.8%
5. | minmuilamsesneunimesudunsedly | 7 9 9 140 0
aavaz ldansasauld 42% | 55% | 55% | 84.8%
6. | mnmuilamIoansunines nruiey 49 1 105 10 0
Tdaansadnszoula 297% | 6% | 63.6% | 6.1%
A A o v qU '
7. | ¥ovoalisunsunmumdelyanue 12 45 46 62 0
73% | 27.3% | 27.9% | 37.6%
1 < 9 [
8. | muawnsaveurulisunsuldnveg 8 73 53 31
4.8% | 44.2% | 32.1% | 18.8%
9. | winmuaziimsaadaseniag 27 13 21 104 0
16.4% | 7.9% | 12.7% | 63%
[ A 9 .
10. | Muasanaouing windows 11/ 19 84 36 25 1.
11.5% | 50.9% | 21.8% | 15.2% 6%
Y A vy 2
11. | MAMUABINITABUNTIIIDUUAY 24 94 16 31
14.5% | 570505 | 9.7% | 18.8%
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, ] s1emsfineu
U0 SIUMIMDN
n Y ) 3 | liev
12. | sz TemivoaScreen Saver 9 97 | 17 | 4
5.5% | 58.8% | 10.3% | 25.5%
13. | Simstlaniasiigndos 0 | 164 | 0 0 1.
99.4% 6%
14. | M3 191jy Ctrl. 8 140 | 3 13 1.
48% | 84.8% | 1.8% | 7.9% | 6%
15. | madatlaudy duiindoya 0 | 133 | 7 15 0
6.1% | 80.6% | 4.2% | 9.1%
16. | maisenldududoya 12 11 15 | 127
73% | 6.7% | 9.1% | 779
17. | msl¥aduesa 5 1 155 | 4
3.0% 6% | 93.99% | 2.4%
18. | M54 Password tfieanuilaeasedoyn 139 | 23 1 2
84.2% | 13.9% | .6% 1.2%
19. | 93um3mTeams Ideya 7 97 | 20 | 41
42% | 58.8% | 12.1% | 24.8%
20. | Taseaegudoya 52 41 24 48
31.5% | 24.8% | 14.5% | 29.1%
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, y oL STAVANMAUA
) VoA NUAATY
1 2 3 4 5

1. | maiaeuiuees i lFlussyvveansauma | o 1 15 72 77
Tsaneriafinnududu vaslinnudrdn | 0% | 6% | 9.1% |43.6% | 46.7%
081984

2. | szvymsaumalsanenuiaiselemisdra | 0 2 21 71 71
B4 lumsaivayumsuims vasmsiann | 0% | 1.2% | 12.7% | 43% | 43%
AUNINUINITVDI TIINGILA

3. | mssafuuiindeyaihgszuuansawmea | 10 47 63 36 9
Tsawenuia duflumsifinanvesued s | 6.1% | 28.5% | 38.2% | 21.8% | 5.5%

4. | srvvensaumeaein v le faanmmse] 4 16 47 67 31
wazwamsauduauyedlsanervialaedrd 2.4% | 9.7% | 28.5% | 40.6% | 18.8%
Farau

s. | st lFauneuiiomes 1§edulseTemi | o 4 20 81 60
aenuszuUaTaUmalIane il e | 0% | 2.4% | 12.1% | 49.1% | 36.4%
B

6. | MudamaAu/iuindeyansluszun | 7 13 32 56 57
asaumalsanernialylgudhiive s 42% | 7.9% | 19.4% | 33.9% | 43.5%

7. | ssvvasaumalsaneailss Temimme | 3 9 40 52 61
;ﬁu?mswhifu 1.8% | 5.5% |24.2% | 31.5% | 37%

8. | szyuasaumalsanennatieliviudany | 9 25 50 55 26
el lumslfusmsgihenniy 5.5% | 15.2% | 30.3% | 33.3% | 15.8%
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, y oL STAUA MR UAE
) VoA NNAATY
1 2 3 4 5
9. | vufdniimnineuiuaesingiolums | 2 14 65 43 41
RudeyadluFesiiianugueninn 1.2% | 8.5% |39.4% | 26.1% | 24.8%
10. | mahszuumsaumanldszsiganduasy | 10 20 49 56 30
uazaaanusgeulumsldusns 6.1% | 12.1% | 29.7% | 33.9% | 18.2%
11. | szuvansaumalsanennarlenulssansmy 10 9 48 56 42
TumslduSmsvealsaneruna 6.1% | 5.5% |29.1% | 33.9% | 25.5%
12. | szvvasaumealsaweuiaad wanuduau | 5 28 48 52 32
Tumssuusmsungihe/gusouims 3% | 17% | 29.1% | 31.5% | 19.4%
13. | m3ldneunanes sl udumsdeasuas | 3 7 45 71 39
) 1 I 1 Y <
Joyavnmuiulilodngndes azsinbsy | 1.8% | 42% | 27.3% | 43.0% | 23.6%
14. | mavhszuumsaumalsaneianlslula | 17 32 63 33 20
eldmszanuvesnivanaday 10.3% | 19.4% | 38.2% | 20% | 12.1%
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, , L. STAUMINAIUTIN
) Yo NNAMTY
0 1 2 3

1. | mudiguswlumsdnuilyvinazaniudesnis | 49 93 17 6
WANIZUUENTAUMAVDd 159N A 29.7% | 56.4% | 10.3% | 3.6%

2. | MufidwswlumsuaasanuAaiiudeanudidy | 56 88 15 61
Tumsiannszuuasaumalsanga 33.9% | 53.3% | 9.1% | 3.6%

3. | muddusnlumsdseguuazdadgulalumsiin | 87 63 12 3
szuumalulagasaumaun1dlulsamerna 52.7% | 382% | 7.3% | 1.8%

4. | fudidmsamlumsmmuamsaumainudeams | 62 80 16 7
NNTTVUMTAUNATIINGIIA 37.6% | 48.5% | 9.7% | 4.2%

5. | mudhsumseusudeIsUfta nazd laiBmsiau | 72 79 14 0
AUTLUVET TUNAVDI T3 INeI1IA 43.6% | 47.9% | 8.5% | 0%

6. | muwdulaldanuiwidelumsiafuuaziiuin | 2 47 53 63
Poyaaluszuumsaumalsane1U1a0eNATURIU | 1.2% | 28.5% | 32.1% | 38.2%
nﬂﬂﬁgq

7. Vimmama‘lumﬁ%yum‘i’]muw"uuaz%'maumm: 42 90 26 7
Usul3e lumsduiivaussuuasaume 25.5% | 54.5% | 15.8% | 4.2%

8. | Wul¥anusaudelumsqua wazigesnuuaies | 8 51 56 50
Avuiined sauisgUnsalfiferdos 18Tin1n | 4.8% |30.9% | 33.9% | 30.3%
Yavaseuaznionldnuegaue

o. | umagiledtldfidnswlumsduiuausson | 3 7 45 71
aauma 119 Tsanennaannsoianamsawiuan | 1.8% | 4.2% | 27.3% | 43.0%
TunsiazitsavesTsawena (KpD) Tédamui

10. | Mmsfaauswlumsduiuvauszuuarsaumeiald | 10 92 47 16
wuddniaude nazdhleszuumnniy 6.1% | 55.8% | 28.5% | 9.7%

1. | msfaauswlumsdntdvauszoumsaumaild | 16 86 42 21
muaniigumluauea 9.7% | 52.1% | 25.5% | 12.7%

12. [ mudadwswmlumssmuanasinsdsediuwams | 82 67 10 6
AUHUNUI TV AUNATTINeIU A 49.7% | 40.6% | 6.1% | 3.6%
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y y o STAUMINAIUIIN
) YDA NNAAITIY
0 1 2 3
13. | Muddrusrnlunisasigvuazdsziiumanis | 103 52 10 0
AUUUNUTLUDATAUNA T5INe1Na 62.4% | 31.5% | 6.1% | 0%
14. | muddrusalumsdunssumsdssilunanis | 118 37 9 1
AUUUNUTLUDATTUNA 71.5% | 22.4% | 5.5% | .6%
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. . < Y
Satisfaction ANV lF sz DU TAMMAlsINENA

, y L. seAUANNNINelY
) FonNNAMTY
1 2 3 4 5
1 | dlewvesmsaumedivig 1d5unnszundl | 3 33 92 30 2
ANNYAADS iU 48% | 20% |558% | 18.2% | 1.2%
2. | srvuasawmAsanaaasaunala | 11 45 77 27 5
ﬁunmﬁﬁm&'mmi 6.7% | 27.3% | 46.7% | 16.4% 3%
3. | aseumainn g suiilss Temidensdaduly 11 27 83 43 1
Tumsigiaanuvesniu 6.7% | 16.4% | 50.3% | 26.1% | .6%
4. | aseumefiin 18 vonszuuianuanysal | 12 | 38 | 94 | 20 1
ATURIU nﬂﬂézq 7.3% |23.0% | 57.0% | 12.1% | .6%
5. | aaumaimuldsuigduunlumsduaue | 14 | 24 | 105 | 20 2
DEUNNIZ AN 8.5% | 14.5% | 63.6% | 12.1% | 1.2%
6. | asaumansuldsuanssunasaumeail | 7 31 80 39 8
anuiluilgiuaue 42% | 18.8% | 48.5% | 23.6% | 4.8%
7. | evsaumainn1gdsonnszuniiouingede | 13 17 | 105 | 28 29
N 7.9% | 10.3% | 63.6% | 17% 1.2%
8. | msaumainiuldsinnuaenndes ase | 12 31 89 28 5
Yszidumunudoans 73% | 18.8% | 53.9% | 17% | 3%
9. | nSewneuiiunes s mnuiisaneiiosmiveny | 33 63 55 13 1
My lunilsanuueInu 20% | 38.2% | 33.3% | 7.9% | .6%
10. | 1n5esneufiames i ldedilegiuannsadiu | 19 43 82 19 0
fufioniaaeld 11.7% | 26.4% | 50.3% | 11.7% | 0%
1. | gowisanunsenouiiunes wieeszun | 28 45 79 12 1
ATAUNAVOI ITINOLIaNANNNIZAN | 17% | 27.3% | 47.9% | 7.3% | .6%
wazazadInlumsleau
12. | Tdsunsuszuuauluniisnuvesmuaey | 11 41 96 14 3
AupIANNARIMT MYy 14a 6.7% | 24.8% | 58.2% | 8.5% | 1.8%
13. | myeonuuumslsnuntiielaesiuiild | 6 24 105 28 2
i luazamnsaldaulade 3.6% | 14.5% | 63.6% | 17.7% | 1.2%
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, y oL sTAUANUNING D
Yo TonNUAMTAY
1 2 3 4 5
14. | Tdsunsuszvvauluniienuvesniumld | 7 29 103 25 1
muiFeuims 1 Tsunsulaa 42% | 17.6% | 62.4% | 152% | .6%
15. | Tdsunsuszvvauludivvesmsaanony | 11 35 97 21 1
Aldszunannso hlaldde 6.7% | 21.2% | 58.8% | 12.7% | .6%
16. | TUsunsuszuvnulunilrsanuvesniu lu | 6 23 101 33 2
druveanisaaderudldszun Tduaeudl | 3.6% | 13.9% | 61.2% | 20% | 12%
§98710 Fudou
17. | Tdsunsuszvvanlunisanuldauldae | 14 24 97 29 1
wmuAainye lums g 8.5% | 14.5% | 58.8% | 17.6% | .6%
18. | mujdaniianelademsaovaueslaesawues | 12 | 30 | 101 | 20 2
Tsunsuszuuauiieenidon 7.3% | 182% | 61.2% | 12.1% | 1.2%
19. | uansahdsteyavesiuldedniEy | 9 36 | 94 | 25 1
5.5% |21.8% | 57.0% | 152% | .6%
20. | szuuaseumainuldianudangugauas | 22 46 80 16 1
annsotSuuasldaudeanms 13.3% | 27.9% | 48.5% | 9.7% | .6%
21, | srovasaumafvindtszuntetuRensy | 10 39 98 15 3
anutlanadsvesdoyags 6.1% | 23.6% | 59.4% | 9.1% | 1.8%
22. | szvvansaumaselnmuiina lumsinu | 22 40 85 15 3
AT T 13.3% | 24.2% | 51.5% | 9.1% | 1.8%
23 | szvvasaumanslsiszuutoasudu | 11 46 96 9 3
figuitoaaanuAawaafiAanndld 6.7% | 27.9% | 582% | 5% | 1.8%
24. | szuansaumere 1 msiauveti ety | 10 19 95 37 4
6.1% | 11.5% | 57.6% | 22.4% | 2.4%
25, | MuwiFesiu nazifuledr ssuvarsaumeadl | 15 44 79 23 4
armdenlFauaasanaifideanis 10.3% | 19.4% | 382% | 20% | 12.1%
26. | szvuasaumaligUnsaldiuionnuazain | 11 38 90 24 2
i 18edreFany 6.7% | 23% | 54.5% | 14.5% | 1.2%
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, y oL SZAUANNNINDID
U0 YonnuAAIAY
1 2 3 4 5
27. [ wihndquaszuuasaumaiinnug uay | 5 27 | 94 | 37 2
wnuzge sumuiulylumslduims 3% | 164% | 57% | 22% | 1.2%
28. [ ernailgnudmdhidauaszvuasaums | 8 28 | 79 | 44 6
Tianuldalagemaeedianseds 4.8% | 17% | 47.9% | 26.7% | 3.6%
29. | Hidwhiduaszuvegilszdmasa 249 Tua | 27 | 57 | 6l 19 1

Y a v A

saznd onlius maun lunsainssuuesaume | 16.4% | 34.5% | 37% | 11.5% | .6%

v 9

neailyivados

=S

30. | RN dauassuuaIsaunalaNNIua | 7 33 79 44 2

u Yy

2

3 ~ ° 9 ' Ay
wazgulanozuuzinIvanusiomasi 1y | 42% | 20% | 47.9% | 26.7% | 1.2%

U

TEUVITUD

31, | mihdeuaszuvmsawmadnlaluanun | 7 27 | 104 | 26 10

ApamsvoR IFnlanyuzmmziuana iy | 42% | 164% | 63% | 15.8% | .6%

32. | Wwmihidauaszuudsaumalinnuawnio | 10 | 37 | 85 | 31 2
Tumsudilynwaz 1dusms Idiunamui | 6.1% | 22.4% | 51.5% | 18.8% | 1.2%
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Y

Vo

UM

N

Mean

S.D.

Interpretation

1.

o a 4
myrhaeuiiaes s lussuuamsauma
o o o w
Tsanenuaianuindu nazlianudifoy

081989

165
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UD 318MI N Mean S.D. | Interpretation
9
10. | mythszuuansaumesnldevisantunou | 165 346 | 1.107 Moderate
o o Y a
wazaaaNusIgeulunms 1Husns
1. | S2UUasauna lsane1u1as1giny | 165 3.67 | 1.100 High
Yszansamlumsliusmsvealsanenna
12. | szuvensaumalsaneruiaasienny | 165 347 | 1.080 Moderate
[ [ a 19 9 [
duaulumssuusnisundilre/duisy
UINI
9) a d 9 9 A .
13. | mslgneununessre A uMsToas | 165 3.82 904 High
nazdeyavnaniulilediegndes uaz
<
529157
14. | mythszvuarsaumalsanervianly | 165 3.04 1.139 Moderate

m 9y 9 1
Tu'ld¥e 1 aszauveamuanaaae
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UD 318MI N Mean S.D. | Interpretation
10. | P1sHa IusInIuMITANNUIIUTZUY | 165 1.42 750 Moderate
o Y Y =2 o 1
arsduwmaildniuianiinudie uag
) 2
wlaszuunIY
11, | psia usvlumsauiduaiuszuy | 165 1.41 834 Moderate
o Y YR A [
asaumai limuganiaun luaues
[ A 1 o 4
12. | muddaiusvlunisdivuanamnls | 165 64 758 Low
5N UNAMTAUHUNUTLVVEITAUINA
Tsanenina
[ [ 1 a 4 a
13. | nudauswlumsinsgvinazilsaduwa | 165 44 608 Low
MIAUTUNUTZUVATFUNA 15NN
1 = 1 I a
14, | mudauswlumsitunssumsissdivea | 165 35 613 Low

MIAVHUNUTZUUATAUNA




Sirima Sangsuwan

. . < Y
Satisfaction ANV lF sz DU TAMMAlsINENA

Appendices / 144

UD 38MI N Mean S.D. | Interpretation
F ]
1. | wievnvesasaumanmu lasunnszuy | 165 2.91 787 Moderate
lianwgndo uaudge
2. | szuuesaumaanIoNaaasaumala | 165 2.82 892 Moderate
] A 9
NUNANMUADINS
A Yo A d
3. | msaumanmuldsuilsglemiaens | 165 2.98 848 Moderate
aadulylumslgianuveaniu
4. | srsaumannuldsuannszuuiany | 165 2.76 782 Moderate
Y
Auysel ATUAIU NAAT
d'l Yo A
5. | asawmanmuldsulgduunluns | 165 2.83 793 Moderate
HUAUDDIUNIZ T
6. | anseumennnldsunnszuvanseaumeil | 165 3.06 888 Moderate
I~ Iy ]
anutluilagiiuane
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] tﬂl A
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A Yo A k2
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A A sAq Y 1o @
10. | inFeenpuiuaesnldegilogiiuainisn | 165 2.62 840 Moderate
A & A S a 9
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Y 9 [ Y
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13. | Myoonuuumslsanuniiiae lagsounir | 165 2.98 715 Moderate
T lavazansaldau ldae
14. | Tisunsuszuunuluvilesanuvedniv | 165 2.90 718 Moderate
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UD 8MI N Mean S.D. | Interpretation

mldmuseuimslsllsunsu1da

15. | Tisunsuszvunuluadiuvesnisaaas | 165 2.79 769 Moderate
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UD 318MI N Mean S.D. | Interpretation
A a Yy 9 Ay
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Ay Y Ay ' °
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HUA-HIN HIS
Variables Entered/Removed(b)

Model | Variables Variables Method
Entered Removed
1
Total_Parti,
Period Sys
Use(m),
T_Knowled Enter
ge, Age(yr),
TotalAtt(a)
a All requested variables entered.
b Dependent Variable: TotalSAT
Model Summary(b)
Model R R Square | Adjusted R | Std. Error of | Durbin-Watson
Square the Estimate
1 440(a) 194 .168 13.90191 2.034

a Predictors: (Constant), Total_Parti, Period Sys Use(m), T_Knowledge, Age(yr), Total Att
b Dependent Variable: TotalSAT

ANOVA(b)
Model Sum of df Mean Square F Sig.
Squares
1 Regression 7303.232 5 1460.646 7.558 .000(a)
Residual 30342.314 157 193.263
Total 37645.546 162

a Predictors: (Constant), Total_Parti, Period Sys Use(m), T_Knowledge, Age(yr), TotalAtt
b Dependent Variable: TotalSAT

Coefficients(a

Unstandardized Standardized t Sig.
Model Coefficients Coefficients

B Std. Error Beta B Std. Error
1 (Constant) 67.999 9.020 7.539 .000
Age(yr) .046 137 025 334 739
Period Sys Use(m) -.125 .064 -.150 -1.972 .050
T_Knowledge -.317 406 -.059 -.782 436
Total Att .347 138 .198 2.510 .013
Total_Parti .694 .180 .298 3.850 .000

a Dependent Variable: TotalSAT
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Minimum | Maximum Mean Std. Deviation N
Predicted Value 75.7099 | 110.2754 90.1227 6.71429 163
Residual -50.18011 | 34.04438 .00000 13.68569 163
Std. Predicted Value -2.147 3.001 .000 1.000 163
Std. Residual -3.610 2.449 .000 .984 163
a Dependent Variable: TotalSAT
Multiple Regressions Stepwise
Descriptive Statistics
Mean Std. Deviation N
TotalSAT 90.1227 15.24401 163
Age(yr) 34.59 8.332 163
Period Sys Use(m) 26.24 18.290 163
T_Knowledge 12.6442 2.84514 163
Total Att 51.6196 8.71015 163
Total_Parti 14.3067 6.54173 163
Correlations
TotalSAT | Age(yr) Period |T_Knowledge|TotalAtt| Total
Sys Use(m) Parti
pearsan  TORISAT 1000 | -.081 176 020 301 364
Age(yr) -.081 1.000 .245 069 | -117| -.140
Period Sys Use(m) -.176 .245 1.000 233 | -.068 | -.016
T_Knowledge -.029 .069 .233 1.000 .208 .076
Total Att .301 -117 -.068 .208 | 1.000 .361
Total_Parti .364 -.140 -.016 .076 .361 | 1.000
Sig.(1-tailed) TotalSAT . 153 012 .357 .000 .000
Age(yr) 153 . .001 191 .069 .038
Period Sys Use(m) 012 .001 . 001 | .196 | .422
T_Knowledge .357 191 .001 . .004 .169
Total Att .000 .069 .196 .004 . .000
Total_Parti .000 .038 422 .169 .000 .
N TotalSAT 163 163 163 163 163 163
Age(yr) 163 163 163 163 163 163
Period Sys Use(m) 163 163 163 163 163 163
T_Knowledge 163 163 163 163 163 163
Total Att 163 163 163 163 163 163
Total_Parti 163 163 163 163 163 163
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Variables Entered/Removed(a)

Model

Variables
Entered

Variables
Removed

Method

Total_Parti

Total Att

Period Sys
Use(m)

Stepwise
(Criteria:
Probability
-of-F-to-
enter <=
.050,
Probability
-of-F-to-
remove >=
.100).

Stepwise
(Criteria:
Probability
-of-F-to-
enter <=
.050,
Probability
-of-F-to-
remove >=
.100).

Stepwise
(Criteria:
Probability
-of-F-to-
enter <=
.050,
Probability
-of-F-to-
remove >=
.100).

a Dependent Variable: TotalSAT

Model Summary

Model R R Adjusted Std. Error Change Statistics
Square | R Square of the
Estimate

R Square|F Change dfl df2 Sig. F R Square F dfl df2

Change Change Change Change
1 .364(a) 132 127 | 14.24471 132 24.527 1| 161 | .000
2 .406(b) 165 155 | 14.01461 .033 6.330 1| 160 | .013
3 .436(c) 190 175 | 13.84513 .025 4.941 1| 159 | .028

a Predictors: (Constant), Total_Parti
b Predictors: (Constant), Total_Parti, Total Att
¢ Predictors: (Constant), Total_Parti, TotalAtt, Period Sys Use(m)
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ANOVA(d)
Sum of
Model Squares df Mean Square F Sig.
1 Regression 4976.773 1 4976.773 24.527 .000(a)
Residual 32668.773 161 202.912
Total 37645.546 162
2 Regression 6220.064 2 3110.032 15.834 .000(b)
Residual 31425.482 160 196.409
Total 37645.546 162
3 Regression 7167.218 3 2389.073 12.463 .000(c)
Residual 30478.328 159 191.688
Total 37645.546 162
a Predictors: (Constant), Total_Parti
b Predictors: (Constant), Total_Parti, Total Att
¢ Predictors: (Constant), Total_Parti, TotalAtt, Period Sys Use(m)
d Dependent Variable: TotalSAT
Coefficients(a)
Unstandardized Standardized t Sig.
Model Coefficients Coefficients
B Std. Error Beta B Std. Error
1 (Constant) 78.001 2.690 28.997 .000
Total_Parti .847 171 .364 4.952 .000
2 (Constant) 62.741 6.617 9.481 .000
Total_Parti .683 .180 .293 3.786 .000
Total Att .341 136 195 2.516 .013
3 (Constant) 67.187 6.836 9.828 .000
Total_Parti .687 178 .295 3.853 .000
TotalAtt 321 134 184 2.394 .018
Period Sys Use(m) -.133 .060 -.159 -2.223 .028
a Dependent Variable: TotalSAT
Excluded Variables (d)
Model Beta In t Sig. Partial Collinearity
Correlation Statistics
1 Age(yr) -.030(a) -.409 683 -.032 981
Period Sys Use(m) -.170(a) -2.353 .020 -.183 1.000
T_Knowledge -.057(a) -.769 443 -.061 .994
Total Att .195(a) 2.516 013 195 870
2 Age(yr) -.017(b) -236 814 -.019 975
Period Sys Use(m) -.159(b) -2.223 .028 -174 .995
T_Knowledge -.096(b) -1.298 .196 -.102 .957
3 Age(yr) .023(c) .305 761 .024 919
T_Knowledge -.058(c) -772 441 -.061 .895

a Predictors in the Model: (Constant), Total_Parti
b Predictors in the Model: (Constant), Total_Parti, Total Att
c Predictors in the Model: (Constant), Total_Parti, TotalAtt, Period Sys Use(m)
d Dependent Variable: TotalSAT
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