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Abstract

Information systems development methodologies and associated CASE tools have been considered 
as cornerstones for building quality in an information system. The construction and evaluation of 
methodologies are usually carried out by evaluation frameworks and metamodels - both considered as 
meta-methodologies. This chapter investigates and reviews representative metamodels and evaluation 
frameworks for assessing the capability of methodologies to contribute to high-quality outcomes. It 
presents a summary of their quality features, strengths and weaknesses. The chapter ultimately leads 
to a comparison and discussion of the functional and formal quality properties that traditional meta-
methodologies and method evaluation paradigms offer. The discussion emphasizes the limitations of 
both methods and meta-methods to model and evaluate software quality properties such as computabil-
ity and implementability, testing, dynamic semantics capture, and people’s involvement. This analysis 
along with the comparison of the philosophy, assumptions, and quality perceptions of different process 
methods used in information systems development, provides the basis for recommendations about the 
need for future research in this area. 
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Examining the Quality of Evaluation Frameworks 

INTRODUCTION 

In traditional software engineering, the informa-
tion systems development (ISD) process is defined 
as a series of activities performed at different 
stages of the system lifecycle in conformance with 
a suitable process model (method or methodology). 
In the fields of Information Systems and Software 
Engineering, the terms methodology and method 
are often used interchangeably (Nielsen, 1990; 
Berki et al., 2004). Increasingly, new methods, 
techniques and automated tools have been ap-
plied in Software Engineering (SE) to assist in 
the construction of software-intensive information 
systems. Quality frameworks and metamodels 
are mainly concerned with the evaluation of the 
quality of both the process itself and the resulting 
product at each stage of the life cycle including 
the final product (the information system). 

Professional bodies such as IEEE and ISO have 
established quality standards and software process 
management instruments such as Software Pro-
cess Improvement and Capacity dEtermination 
(SPICE) (Dorling, 1993) and Capability Maturity 
Model (CMM) (Paulk et al., 1993) have focused 
on the quality properties that the ISD process 
should demonstrate in order to produce a quality 
information system (Siakas et al., 1997). However, 
software quality assurance issues (Ince, 1995) 
such as reliability (Kopetz, 1979) and predict-
ability, measurement and application of software 
reliability in particular (Myers, 1976; Musa et al., 
1987), have long preoccupied software engineers, 
even before quality standards.

IS quality improvement can be achieved 
through the identification of the controllable and 
uncontrollable factors in software development 
(Georgiadou et al., 2003). ISD methodologies and 
associated tools can be considered as conceptual 
and scientific ways to provide prediction and 
control; their adoption and deployment, though, 
by people and organizations (Iivari & Huisman, 
2001) can generate many uncontrollable factors. 
During the last thirty-five years, several method-

ologies, techniques and tools have been adopted 
in the ISD process to advance software quality 
assurance and reliability. A comprehensive and 
detailed coverage of existing information systems 
development methodologies (ISDMs) has been 
carried out by Avison & Fitzgerald (1995), with 
detailed descriptions of the techniques and tools 
used by each method to provide quality in ISD. 

Several ISDMs exist. Berki et al., (2004) clas-
sified them into families, highlighting their role 
as quality assurance instruments for the software 
development process. They have been character-
ized as hard (technically oriented), soft (human-
centered), hybrid (a combination of hard and soft), 
and specialized (application-oriented) (Berki et 
al., 2004). Examples of each include:

•	 Hard methods - object-orientated techniques, 
and formal and structured families of meth-
ods;

•	 Soft methods - Soft Systems Method (SSM) 
and Effective Technical and Human Imple-
mentation for Computer-based Systems 
(ETHICS) 

•	 Hybrid methods - Multiview methodology, 
which is a mixture of hard and soft tech-
niques; 

•	 Specialized methods - KADS, extreme pro-
gramming (XP) and other agile methods. 

The contribution of these methods to the 
quality of the ISD process has been a subject 
of controversy; particularly so because of the 
different scope, assumptions, philosophies of 
the various methods and the varied application 
domains they serve. For example, it is believed 
that the human role in ISD bears significantly 
on the perception of the appropriateness of a 
method (Rantapuska et al., 1999); however, 
usability definitions in ISO standards are 
limited (Abran et al., 2003). There is empirical 
support for the notion that a methodology is 
as strong as the user involvement it supports 
(Berki et al., 1997). 
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