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Abstract  
 
The effective use of information technology (IT) has the potential to solve problems efficiently, 
creating significant gains in performance and productivity. The medical sector is considered to be low 
level investors in IT when compared to other sectors. Many international comparisons look at the 
sums spent on health IT as a basis for determining how effective the IT systems are. However, this 
study supports the idea that this is a poor measure and a systematic approach needs to be taken when 
evaluating success of an IT system.  A number of approaches for the evaluation of success of IT 
systems have been examined, and a novel model of IS effectiveness has been proposed. A process 
based assessment method (PB-ISAM) based on the proposed effectiveness model have been evaluated 
via three case organizations in the medical sector. Specific implications have been drawn concerning 
the applicability of an IS assessment approach in the context of the health sector.  

Keywords: Information systems effectiveness, information systems evaluation, information systems 
success, information system process maturity, information technology management in medical sector. 
 
1 INTRODUCTION 

One of the top ten issues of information systems management is measuring and improving information 
systems (IS) effectiveness (Earl, 1989; Chang and King, 2005; DeLone and McLean, 2003, 2004; 
Myers, 2003; Seddon, 2002). In fact, information systems effectiveness has proven practically 
impossible to define and measure (Niederman, Brancheau and Wetherbe, 1991). There are many 
possible explanations for this difficulty. Evaluation, by its nature, is a very subjective undertaking 
which cannot be separated from human intellect, history, culture and social organization. The role of 
the information system in organisational performance can be subtle and difficult to differentiate from 
other factors (Nolan and McFarlan, 2005; Crowston and Treacy, 1986). Evidence suggests that poor 
performance of the information system is a serious inhibitor to good organisational performance. In 
addition, empirical research has shown that high information systems effectiveness is associated with 
high organizational performance (Chang and King, 2005). In that, assessment is an essential 
requirement of a feedback loop for continuous improvement of the information system and such 
improvement relates directly to the overall performance of the organization as measured by 
effectiveness. "Just as a human being needs a diversity of measures to assess his or her health and 
performance, an organization needs a diversity of measures to assess its health and performance" 
(Drucker, 1989). Systematic measurements are needed to guide action. "What gets measured gets 
attention" (Eccles, 1991). In parallel, DeLone and McLean (2003, 2004) emphasize the need for a 
validated measuring instrument of information systems effectiveness, which could provide a 
standardized evaluation mechanism enabling comparisons across departments, systems, users, 
organizations. They additionally assert that such a measurement will help building a cumulative 
research tradition which could clarify effectiveness measures. It is clear that information systems 
assessment is vital to organizations. Furthermore, organizations need a comprehensive framework for 
assessment to aid them in developing an information systems evaluation approach. 
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To present a more integrated view of IS effectiveness; this study aims to form a basis for developing a 
model that is believed to portray the manner IS effectiveness is assessed. The extensive survey of the 
relevant literature point in the direction of an integrated approach to the assessment of IS 
effectiveness. In that regard, individual assessment frameworks widely used in related areas such a 
software engineering and information technology (e.g. Capability Maturity Models [CMMs], Control 
Objectives for Information and Related Technology [CobiT], Information Technology Infrastructure 
Library [ITIL]) comply with the needs only partially. Therefore, although they yield convenient 
solutions in practice, they do not fulfill all of the necessities. The purpose of this research is to develop 
a comprehensive IS assessment framework using existing IS assessment theory as a base and 
incorporating theory from other disciplines.  In conformance with the regard for the complementary 
nature of the fundamental frameworks in the literature, we propose an assessment model following the 
guidelines deduced from the literature collectively, with proper adaptations according to the needs and 
characteristics of the individual systems being assessed.  
 
Taking into account that IS evaluation is an active and organization-dependent undertaking, this study 
proposes a novel conceptual model of IS effectiveness. In order to evaluate the proposed conceptual 
model, an assessment framework has been developed. Empirical evidence is sought through case study 
research, and the proposed process based assessment method has been applied on three organizations.  
 
Economic/financial evaluation of information systems is intentionally left out of the scope of this 
study. While metrics such as return on investment (ROI) may successfully be used as surrogates for IS 
effectiveness measurement in certain cases, it is widely known that non-functional benefits are 
sufficiently well recognised to justify our choice of scope.  
 
In short, this study includes a re-examination of the IS effectiveness assessment problem using 
methods of analysis contributed by (1) information systems research, (2) software engineering, and (3) 
information technology literature; yielding (a) a comprehensive, theoretically-derived, process based 
IS assessment method, (b) insight into the IS effectiveness field, (c) enhancement of IS assessment 
theory by incorporating ideas from empirical research, from a specific context, i.e. the medical sector, 
and (d) guidelines for the IS stakeholder (e.g. IS developer, user, or manager)  on which information 
systems measures might best fit their organization. The fundamental contribution to the information 
systems body of knowledge is a comprehensive IS effectiveness assessment method that can be further 
tested for usefulness and applicability.  
 
The remainder of the paper is organised as follows: In the subsequent section, a critical review of a 
number of approaches of evaluation related with IS effectiveness has been presented. Next, the IS 
effectiveness assessment framework has been described. Then, the empirical work where the proposed 
IS effectiveness assessment framework is applied in three case studies is described. Finally, the 
contributions and limitations of the research in both academic and practical terms are summarised. 
Based on these, issues for the utilisation of the research contributions in terms of potential future 
research topics have been addressed. 
 
1.1 Effectiveness within the contexts of information systems, software engineering and 

information technology assessment 

“IS success” may be considered as an emerging concept of “IS effectiveness” and “IS quality” (Özkan 
and Bilgen, 2003). Information system success depends on numerous circumstances, rather than a 
black-and-white formula. These systems are open systems so they are affected by the environment, 
and influenced by the people who use them. However, these systems are also goal-driven, so we can 
measure IS success by focusing on whether the system contributes to the achievement of the goals of 
the organisation. 
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It therefore appears that neither a purely subjective paradigm nor a purely functional one is adequate 
for understanding the effectiveness of the deployment of an information system. There is a wide 
spectrum within which the concept of effectiveness may be interpreted and the dimensions in which 
such an interpretation may be placed. Definitional and measurement issues have retarded the orderly 
and scientific accumulation of knowledge in this field.   
 
Within the organisational context, many studies suggest that the efficacy of IS deployment has a great 
value to the organisation. Evidence also suggests that high IS effectiveness is associated with high 
organisational performance, which yields a connection between assessment and productivity. However 
on the “IS Quality” side, many studies show that both researchers’ and practitioners’ approach to 
information system quality is just like traditional approaches to software quality. However, it is 
evident that software quality is only limited to the development of software system, while IS quality is 
seen in the organisational context, where the use of software is stressed (Özkan, 2004; Özkan and 
Bilgen, 2003; Eriksson and Törn, 1991; Adelakun, 1991).  
 
An important breakthrough in consolidating prior research was realized by DeLone and McLean 
(1992). They systematically combined individual measures from IS success categories to create a 
comprehensive measurement instrument. Their model rests on the foundations provided by the work 
of Shannon and Weaver (1949) and Mason (1978). This model is regarded as the most comprehensive 
IS assessment model within the body of IS research. DeLone and McLean (D&M) argue that when 
measuring IS success, researchers should “systematically combine” measures from their six IS 
Success categories. The Seddon Model (2002), conceptually elaborates and clarifies the aspects of the 
D&M model, thereby effectively integrating core theoretical relationships espoused in the literature. 
The creation of the D&M IS success model was driven by a process understanding of IS and their 
impacts. In addition, the success dimensions are interrelated, resulting in a success model that 
indicates that causality flows in the same direction as the information process. 
 
Until recently, the practitioners and researchers in the general software engineering domain have 
considered and focused primarily to the quality of the artifact being developed, on the software 
(Vidgen, Wood-Harper and Wood, 1993; Eriksson and Törn, 1991; Adelakun, 1991; Garvin, 1987; 
Kallinikos, 2004; Dahlberg and Jarvinen, 1997; Özkan, 2004; Andersson and Von Hellens, 1997). 
This artifact, as a laboratory object, was analyzed and depicted usually away from its natural 
environment, the organizational context. Considering the quality of software, is definitely considering 
only the manufacturing process of that product, that is considering the operational level only, leaving 
out the context within which that product will operate. Although information systems quality cannot 
be separated from software process quality; they should be regarded as two different entities. It can be 
argued that information systems (IS) are the aim, whereas software serves for that aim, so that IS tend 
to be the organizational context where the developed software is used. IS therefore are built upon 
software, and the quality of software and software processes effect, if not determine the quality of the 
IS.  
 
Unlike IS, the software quality assessment is mature and there are well established software 
development process assessment methodologies. ISO 15504 (Software Process Improvement and 
Capability dEtermination) (1998)  and CMMs (Capability Maturity Models) (Paulk, Curtis, Chrissis 
and Weber, 1993) are the two process based assessment methodologies which have originated from 
organisational theory. ISO 15504, being an  international standard, is general in its normative 
components to encompass a number of process improvement approaches, including, but not limited to 
CMM-based improvement. CMMs in general, are guidance and reference documents. Therefore they 
provide more informative material for users at a lower level of detail, attempting to provide a vision 
for what an improved organization’s practices would look like (Garcia, 1999). 

In addition to above mentioned software focused methodologies, there are information technology 
focused disciplines such as Control Objectives for Information and Related Technology (CobiT), and 
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the Information Technology Infrastructure Library (ITIL) (2005). ITIL describes the service 
management processes and recommends security and control practices but does not have a standard 
for them which is where CobiT comes in because it provides a framework to perform audits on a 
particular organisation’s ITIL processes. So rather than compete, CobiT and ITIL complement each 
other. Depending on the type of the organisation, one framework on its own may not be sufficient, and 
therefore two or more frameworks may be applied together in a complementary fashion (Özkan and 
Bilgen, 2005). 

 
2 MATERIAL AND METHOD 

We have conducted surveys at three organizations in Ankara region, Turkey.  The survey is based on 
PB-ISAM.  PB-ISAM is a process based assessment method for information systems effectiveness 
assessment.  PB-ISAM consisted of 92 evaluation questions in 10 processes (Özkan, 2006). 

PB-ISAM 

This study is based on and supports the idea that information systems success must be visualized in a 
multi-dimensional manner in order to develop a framework for IS evaluation. Related literature has 
been reviewed focusing on evaluation techniques, paradigms, quality assessment disciplines in a 
comparative manner. Individual assessment frameworks examined yield convenient solutions in 
practice within their specific contexts. In conformance with the regard for the complementary nature 
of the fundamental frameworks in the literature (Özkan, 2006; Özkan, 2005); PB-ISAM (Process 
Based Information Systems Assessment Model) has been proposed and tested (Özkan, 2006).  PB-
ISAM is based on a conceptual model IS effectiveness as illustrated in Figure 1. 

 
Figure 1 Conceptual Model of  IS to be used for Effectiveness Assessment 

 
PB-ISAM is comprised of (1) maturity level descriptions, (2) process objectives and (3) assessment 
metrics for the ten processes to be considered in assessing the components of the conceptual model 
and these are presented in detail in Özkan (2006). Table 1 shows the 10 processes of the method. 
 

 

Table 1 Model components and corresponding assessment processes 
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Component of the conceptual model Assessed with the processes 

 
People 

 
P1    Definition of the IS organisation and relationships 
P2    Education and training of users 
P3    Provision of assistance and advice to IS users 
 

 
Resources 

 
P4    IS interactions 
P5    Configuration management 
P6    Performance and capacity management 
P7    Operations management 
 

 
Services and benefits 

 
P8    Continuous Service 
P9    Change management 
P10  Monitoring services  
 

 
These proposals do not constitute a definitive framework for assessment but rather they constitute a 
starting point for the framework to be established for each individual case. These proposals have been 
evaluated via three case studies. Each of the ten processes that have been described in detail in Ozkan 
(2006) shall be assessed according to the scale of five maturity levels: 
 
Level 0 Non-existent 
Level 1 Initial/ Ad hoc  
Level 2 Repeatable but intiuitive  
Level 3 Defined process  
Level 4 Managed and measurable  
Level 5 Optimized  
 
The 92 evaluation questions for all ten processes of PB-ISAM are presented in detail in Ozkan (2006). 
 
3 CASE STUDIES FROM THE HEALTH SECTOR 

Application of PB-ISAM has been investigated in the IT departments of three health organizations. 
One of these, denoted as Case A, is the IT department of a large public university hospital; another, 
Case B, is of a public specialisation hospital; and the third one, Case C, is a private hospital. These 
three cases are meant to be demonstrative rather than exhaustive. In other words the cases show how 
the proposed effectiveness model and the assessment method can be used to guide both practical and 
empirical studies. 
 
In the light of the three case studies, it has been observed that for the IT department of an organisation 
in the medical sector, the proposal for specifying the three major components as (1) people, (2) 
resources, and (3) services and benefits seems to be justified within the context of these three cases. 
The proposed conceptual approach extends previous work on information systems success evaluation 
by focusing on the processes related with these three major components. All three components were 
found to be equally important for the cases studied. In addition, this argument is found to be valid 
independent from the organisation. This independence has been verified by the three cases studied. 
One of the reasons for this independence is that these three components were initially derived from the 
working definition of IS evaluation. The minimum of the maturity levels for each of the three 
components of PB-ISAM for cases A, B and C are presented in Figure 2.  
 
Aggregation of the assessment of individual processes, however, is beyond the scope of the current 
study, and could be considered after extensive experience is gained within the proposed  assessment 
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method. The processes of the proposed model PB-ISAM were found to be relevant to the cases studied 
in the medical sector. 

Figure 2 The minimum maturity of three components of PB-ISAM for cases A, B and C. 
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4 CONCLUSION 

In this study, a novel model and an associated process based method of IS effectiveness that have been 
previously proposed and tested; have been reused in a different context, i.e. the medical sector. 
Specific implications drawn concerning the relationships between processes and the information 
system assessed (Özkan, 2006) are found to be context dependent. The conceptual model used in this 
study extends previous work on IS success evaluation by focusing on the processes related with three 
major components that construct an information system: people, resources, services and benefits. A 
number of lessons learnt about IS effectiveness evaluation will be valuable to any stakeholders and 
researchers involved in such assessment. 
 
For the community of managers, the realisation that high quality information technology support being 
an integral factor in the success of today’s public health professional has been invoked. IS developers 
and decision makers who often face IS effectiveness evaluation, a number of practical contributions 
are offered. In general, they would benefit from the research deliverables through a deep 
understanding of the processes related with IS effectiveness.    
 
Indications of the practical contributions of the proposed approach have been verified by the initial 
feedback received from the case study participants. Some of the research findings (i.e. the maturity 
descriptions) have been used in Case C for the hospital’s future information technology management 
and also for their self improvement. For the Case A, the research findings were perceived as an 
objective external assessment complementary to their organisation-wide evaluation efforts. In the last 
case, this study has been found to be beneficial to their overall improvement plans.  
 
5 LIMITATIONS AND FURTHER RESEARCH 

This study has focused particularly on the effectiveness of three components via processes identified. 
Roles and responsibilities of the individuals with whom the interviews have been conducted are 
inherently intangible, and their observed elements and the information they provide may have been 
influenced by other factors (e.g. ‘local’ politics, organizational privacy) for which the researcher was 
unaware. This might have affected the objectivity. 
 
The conceptual model has been developed based on the discussion carried out in regard to model (1) 
objectives, (2) relations and (3) components; which has drawn the boundary of the research. The 
components of the conceptual model identified separately for analytical purposes, are highly 
interlinked and in some cases overlapped in real life situations. Their study in isolation might question 
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the credibility of the findings.  It was then important not to attempt to fit the data to a generalised 
framework, but seek to interpret the findings as encountered in the empirical research. This was 
facilitated by the assessment framework adopted. 
 
The research adopts the case study methodology, which has also experienced critiques. Benbasat et al. 
(1987) focus on the non-representativeness and the credibility of the results, in terms of 
generalisability. The limited number (three) of case studies limited the general validity of the 
conclusions. However, this study should be perceived as a complementary work to Özkan (2006), 
where the model and method application was accomplished within different contexts. This study, 
therefore complements previous work by showing the adoptability of an IS evaluation methodology 
within a specific context, i.e. the medical sector.  
 
For future work, a new assessment method associated with the conceptual model proposed in this 
study might be studied. In that, other research methodologies could be utilised, for example a 
positivistic quantitative research methodology where the correlations of the model components might 
be examined on similar case organisations; and the results could be compared with the findings of this 
research.   
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