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Abstract 

It is increasingly evident that there is no one 
approach or methodology to software development 

that suits all types of software projects - even at the 
organizational level. While modern software 

methodologies offer advice on the development 
phases of software, they do not usually offer any 
guidance in terms of how we can effectively select or 
tailor an approach that is a good fit from an 

organizational perspective. The need for an 
approach – a methodology – that does provide 

reliable guidance in how to tailor a software 
development method so that it fits the organization’s 
culture, capabilities, maturity and norms is therefore 
evident.   

 
In this paper, we present our on-going empirical 

work (using Action Research) aimed to engineer an 
organizational methodology through the adoption of 
a method engineering approach and the deployment 
of a methodological framework. Subsequently, this 

engineered methodology would be tailored and used 
by different teams within the organization in order 

to design and construct different development 
methods to suit their individual projects. The 
organization under study is going through a 
transitioning process to change their current work 

culture as their adopted method is no longer viable 
due to their sudden business growth and 

consequently, the rapid increase of their IT 
personnel. 

1. Introduction 
With the growing complexity of today’s business 
environment and the dynamic nature of  software 
requirements, IT organizations are facing ever 
increasing pressure to respond to and fulfill business 
needs rapidly and more efficiently than before. As a 
result, IT personnel and development teams are 
desperately looking for new approaches to software 
development as the old approaches simply do not 
efficiently scale up to the complexity, dynamicity 
and size of modern systems. 
The adoption of a new approach to software 
development and accordingly, the deployment of an 
appropriate methodology becomes a major challenge 
to software professionals due to the lack of support 
and guidance on how a development team can 
choose and deploy a proper method for the project at 
hand. What makes this situation even worse is that 
software projects are expected to be very different, 
in domain, scope, size and type, and selecting one 
single method or process for all these different 
projects seems impractical and unattainable [1-5]. 
 

This paper reports on an empirical study that has 
been carried out on an IT organization in Sydney, 
Australia aimed at providing them with support and 
guidance on how they might design and construct 
their own methodology, at the organizational meta-
level, that will be used by different teams to create 
different methods at the project level. 

 
In this paper, we first discuss the importance and the 
critical role of deploying the right method for the 
right project. Then we present the underpinning 
theory of our research and the main objectives that 
we aim to achieve. This is followed by a 
presentation of our proposal on how to adopt a 
situational method engineering approach with the 
use of a well-defined methodological framework in 
order to engineer an organizational methodology 
that can be effectively used by development teams to 
create different methods for their various projects. 
Our proposal is based on seminal theoretical 
research that was tested and validated through 
several industrial experiments (see [6-9]). 

2. Process, Method and Methodology 
To begin, we must dispel some confusion with 
terminology. The terms process, method and 
methodology are usually used inter-changeably and 
are often misrepresented and misused in literature 
and even in education and training courses. There 
seems to be no agreed-upon definitions in software 
community for these terms. In this paper, we argue 
that they are essentially different and they have a 
completely distinctive meaning therefore, in the next 
section, we state our definitions of these three 
important terms, at least for the purpose of this 
research, that will be used heavily throughout this 
paper to minimize any terminology confusion and 
also to gain more understanding. 

2.1 Process 
The Oxford English Dictionary defines “Process” as 
a series of actions, changes or functions bringing 
about a result. Also, as a series of operations 
performed in the making or treatment of a product. 
Whereas Wang and King [10] define process as a 
particular and continuous course of action or series 
of changes intended to achieve a result. 
 
For the intent of this study and based on the above 
definitions, we may define the software “Process” 
here as a set of practices (parts of which sequential) 
that are functionally coherent and reusable for the 
organization, implementation and management of 
software. In other words, software development 
process provides the step-by-step activities that lead 
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from project initiation and requirement analysis to 
software construction and deployment. 

2.2 Method 
According to the Oxford English Dictionary, 
“Method” is a procedure, technique, or way of doing 
something especially in accordance with a definite 
and systematic plan. It is a means implies a manner 
in which a thing is done or in which it happens to 
accomplishing something (a product). 
 
Dorfman and Thayer [11] argue that a method has 
two components: a process element and a work 
product-focussed element. 
 
Accordingly, we define “Method” as a way of doing 
something, especially in a systematic way which in 
turn implies an orderly logical arrangement (usually 
in steps) supported by a definition of its various 
products. Hence, where process is all about the 
“know how”, method is all about the “know how 
and know what”. 

2.3 Methodology 
The Oxford English Dictionary defines the term 
“methodology” as a set or systems of methods, 
principles and rules for regulating a given discipline. 
Whereas The American Heritage Dictionary defines 
it as a body of practices, procedures, and rules used 
by those who work in a discipline such as art and 
science. From a different perspective, Avison and 
Fitzgerald [12] define a methodology as a collection 
of many components. 
 
Accordingly, we may classify the term 
“Methodology” as the study of methods through the 
theoretical analysis of a set of working methods 
appropriate to a field of study or to the body of 
methods and principles particular to a branch of 
knowledge. In the context and the purpose of this 
study, we then define a methodology even further as 
a set of coherent method fragments or components 
that have been carefully selected, evaluated and put 
together in order to fulfill the needs of a particular 
IT organization in terms of software development. 

3. The Necessity of Employing a Practical 
Software Methodology 
Nowadays, software systems are substantially 
growing larger and increasingly more complex and 
account for an increasing percentage of total 
computer system cost. So, the quality aspects (a.k.a. 
the non-functional requirements) of software 
systems such as reliability, security and 
maintainability have attracted the attention of 
business users and software developers alike [13]. 
 
Recent studies have shown that these aspects 
become major concerns and communal 
fundamentals due to the vital role of software 
systems in business and also in our daily lives [14]. 
As such, developing software systems with high 
quality that must be accepted by the majority of 

users is not an option anymore but rather it becomes 
a firm precondition to accept and make use of these 
systems. As a result, software teams are continually 
looking for new technology and approaches to 
improve their way of developing modern software 
systems and to satisfy business needs. 
 
The role of software methods in development and 
more importantly in maintenance and update stages 
where changes are more arduous and costly becomes 
vital and more important than ever before. Fitzgerald 
[15] emphasize the critical role of software methods 
by asserting that while there are very many 
influences on the success or failure of software 
development projects, two factors of high 
importance are the people involved and the 
methodological approach they use. On the other 
hand, Botezatu and Botezatu [16] highlight and 
validate the advantages of employing suitable 
software methods. They show that the adoption and 
diffusion of an appropriate software development 
methodology provides significant improvements in 
software quality, on time delivery, control of 
development costs and user satisfaction. 

4. Different Methods for Different Projects 
As part of our work, we strongly argue that different 
problems and/or chances for improvement initiate 
different projects that imply following different, 
appropriate and adequate, methods for successful 
and satisfactory results. 
 
Practices from real life projects have helped to 
validate the assertion that software projects are 
different and it is seldom that we find two projects 
exactly alike or even similar. Software projects vary 
greatly in objectives, domain, size, scope, 
complexity, and criticality. Additionally, there are 
other factors that strongly contribute to the 
uniqueness and distinctiveness of software projects 
including human culture, environmental changes, 
organizational culture and technological aspects. As 
a result, it is increasingly being recognized that it is 
hard or nearly impossible to find or construct one 
single process or method that can be optimally used 
for multiple projects. For example, very large 
projects require more planning, management and 
control than small projects which in contrast, may 
better utilize a lightweight process. Intensive, critical 
and real time projects need more safety, quality 
assurance, reviews and accurate and extensive 
testing than other projects. On-line Web applications 
require a different process to ordinary systems [17, 
18]. Brand new systems require a different process 
to software re-engineering projects. Soft systems 
(ill-defined) require a different method to well-
defined systems. A single project will require a 
different process to a whole suite of projects 
(programme) and so forth. 
 
In addition, Hackathorn and Karimi [19] found that 
no one methodology addresses all required issues. 
Constantine and Lockwood [1] and Glass [20] 
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confirm that in the context of software development, 
there is no one size that possibly fits all and a single 
methodology cannot work for the whole spectrum of 
different projects. 

5. The Challenge of Choosing an Appropriate 
Methodology 
Contemporary software engineering 
processes/methodologies have gone beyond the 
discussion of theory only and have reached a stage 
where they are “products” in their own right. 
Henderson-Sellers and Serour [21] assert that in the 
past years, there have been a plethora of methods 
from which one might choose. Therefore, the task of 
choosing an appropriate and practical methodology 
for an IT organization – and over an array of 
different projects of various size and context - forms 
a serious challenge to project managers and IT 
development teams [22]. This challenge is due to 
many reasons including: 
 

a) As we stated above, there is no one type 
methodology that could possibly be used to manage 
different software projects even at the organizational 
level. 
 

b) Most of the contemporary methodologies 
have been designed as “one solution for all projects” 
that organizations can adopt, the way they are, and 
then adapt their work culture to suit these methods. 
In other words, the contemporary methods do not 
offer a great deal of guidance on how an 
organization may customize and/or tailor a method 
to best fit their software development environment. 
Cockburn [23] declares that each organization must 
develop its own way of working as opposed to 
adapting to an existing way. 

 
c) The task of constructing a new method, using 

a process framework, is considered to be difficult, 
time-consuming and requires an insightful level of 
explicit knowledge. Henderson-Sellers [24] declare 
that in order to utilize a process framework, one 
needs to have a deep level of knowledge pertaining 
to different disciplines including method 
engineering, software construction and the use of 
process frameworks. 

6 Empirical Study with Action Research 
The organization under study has joined our research 
team to take part in an ongoing research project in 
the area of method engineering and the newly agile 
development approach. The study organization has 
agreed to provide an empirical environment and to 
assist our research team to advance and validate our 
research hypotheses and at the same time to assist 
them to design and construct a new methodology for 
their software development using the Action 
Research (AR) methodology. 
 
Action research is a research methodology originally 
used in education research and more recently in 
information systems research [25]. Using action 

research, the researcher proposes a hypothesis and 
then tests it in an industrial setting, acting as both 
external observer and internal team member. AR 
was chosen by our team since AR offers the ability 
of the researcher(s) to contribute both to the 
practical concerns of people in their immediate 
problematic situation and to the goals of social 
science by joint collaboration within a mutually 
acceptable ethical framework [26-32]. The action 
research methodology focuses on the collaboration 
between researchers who are aiming to test and/or 
prove their theory and practitioners who are aiming 
to solve their immediate problem(s) and/or enhance 
their current work culture [25]. In other words, AR 
has the dual aims of providing a mechanism for 
practical problem solving (Action) and for testing 
and enhancing theory (Research). Elden and 
Chisholm [33] argue that the dual interest of AR 
provides a win-win scenario for both researcher and 
participants and plays an effective role in solving 
practical problems by increasing the understanding 
of a given social situation through the direct 
involvement of the researcher in an organizational 
change that can also positively affect future 
decisions and actions based on better understanding 
of the problem(s) at hand [29, 25]. As a result, action 
research, as an effective qualitative research method, 
has been widely adopted and utilized for studies in 
many different disciplines. 

6.1 The Existing Culture of the Study Organization 
Our study organization

1
 for this project is a large IT 

Services organization with regional headquarters in 
Sydney engaged in multiple simultaneous projects 
for a wide range of clients. In order to study their 
existing work culture as an obligatory step towards a 
successful change, we have conducted a several 
meetings with the executive and project 
management and also with various members from 
different development teams. 
 
Following our initial investigation, it was evident 
that the study organization was in a desperate need 
for a new development approach after their 
unsuccessful attempt of scaling up their existing 
process to manage and support their sudden increase 
in both, the size of their projects and the their IT 
personnel. So, the main priority was given to the 
task of developing a new scalable organizational 
methodology that must be characterized by agile 
features including flexibility, maneuverability with 
fast and frequent deliveries. 

6.2 Our Proposed Theory 
Based on our literature study and initial investigation 
on the study organization, we argue that in order for 
IT organizations to enhance and advance their 
process of software engineering, they need to 
examine their existing work culture and then 

 
1 For confidentiality concerns, neither the organization’s 

name nor the names of the people involved will be 

revealed. 
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adopt and diffuse new approaches that best suit their 
development environment. In the context of this 
research, we assert that IT organizations ought to 
adopt and employ a practical and appropriate 
organizational methodology. This methodology 
should embody a process as well as a notation for 
representing products and it should provide a 
standard, yet flexible framework for developing 
software systems that blends engineering rigor with 
engineering creativity. Such a methodology that can 
be customized and/or tailored at project level to 
ensure a consistent, reproducible approach can then 
be applied to a suite of projects. We view the 
practical methodology as a street directory, as a 
contrast to a recipe book, providing the traveler with 
a road map and a good guide, for each individual 
journey, to gaining satisfactory outcomes and 
reaching the final destination successfully. Using an 
appropriate and suitable method to the project at 
hand permits successes to be repeated and most 
importantly, failures to be avoided. 

6.3 The Proposed Solution for the Study 
Organization, 
Hence, in this study, we propose the following 
solution to validate our theory and also as an attempt 
to assist the study organization to improve their 
existing work environment: 
 
• The adoption of a method engineering approach 

and the utilization of a well-established and 
metamodel-based process/method framework in 
order to engineer an organizational ‘type’ 
methodology that best suit the organizational 
development environment by meeting the 
requirements of the organizational suite of 
projects. 

 
• Subsequently, project managers and/or 

development teams within the organization will 
be able to create method instances of their 
engineered methodology type for different 
projects using the concepts and guidance of their 
adopted method engineering approach. 

 
• Furthermore, the IT organization may apply 

possible improvement to their methodology type 
through their practices and learning with the 
support of their selected process/method 
framework. Accordingly, this applied 
improvement and organizational learning will 
positively reflect on every instantiated method. 

 
Figure 1 illustrates and exemplifies the above 
proposal 
 
In Object Oriented terms, we express our proposed 
organizational methodology as a ‘type’ while a 
method is an instantiation of that methodology type 
for a particular project. Thus, we describe our 
proposed methodology and refer to it as an 
organizational methodology type. 

 

Based on some strong recommendations from our 
research team, delivered from our findings of other 
research projects, the study organization has agreed 
to adopt the Situational Method Engineering 
approach and the OPEN Process Framework (OPF) 
[34] to achieve the objectives of this project. In 
brief, the following Sections introduce these two 
adopted approaches. 

6.4 Situational Method Engineering Approach, 
Introduction 
Situational Method Engineering (SME) is a rational 
approach to the construction of 
methods/methodologies from method fragments 
(a.k.a. method chunks or process components) 
typically stored in a repository, sometimes known as 
a methodbase [35, 36]. SME is defined as the 
creation of a method/methodology specifically tuned 
to the situation of the project at hand or to best suit 
an organizational culture i.e. one that meets the 
requirements of a particular project or the 
requirements of an organizational suite of projects 
[37]. One group of researchers [38-41] define 
Method Engineering as an approach in which a 
methodology or a method is conceived not as a 
single intertwined and interdependent entity but as a 
set of disparate fragments. Method engineering 
offers the adoption of a mindset of ‘do it yourself’ or 
‘create your own’ instead of the adoption of a pre-
designed and more often biased single method. 

6.5 The OPEN Process Framework, Introduction 
The Open Process Framework (OPF) is a powerful 
and rich process framework and not a process or a 
method per se that can be used or even customized 
for implementation. The OPF has a large repository 
of process components, based on a well researched 
metamodel layer, from which a process engineer can 
select the appropriate components to construct a 
specific process for a specific domain and 
environment [42, 34]. So, the OPF provides an 
architectural framework, which is evident in its 
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process metamodel that can then be tailored by the 
user to create a usable software engineering process 
[34]. Thus, The OPF architecture gives IT 
organizations a great deal of flexibility and 
tailorability to engineer their own method that best 
suits their development environment. 
 
Figure 2 shows the mechanism of constructing a 
method/process using the methodbase of the OPEN 
Process Framework [24]. 

Figure 2: The OPEN the mechanism of constructing a method/process 

 
Based on specific endeavor requirements, 
appropriate components are selected from the 
repository, and are then configured using stages and 
process components; thus adding sequencing, timing 
and life cycle information. This procedure constructs 
a project-specific process directly; or it may 
construct an organizational methodology first, and 
then a project-specific method [24]. After the project 
method has been determined, the project manager 
then instantiates the organizational methodology 
with actual people, deadlines with real dates and so 
on. 

6.6 The Engineered Methodology Type for the Study 
Organization 
Following our plan, we have completed the first task 
of our proposed solution by designing and 
constructing the organizational methodology type 
for the study organization. This methodology is 
constructed with the intention of taking away the 
burdensome of constructing an organizational 
methodology type by only the development teams 
and/or project mangers. Henderson-Sellers [24] 
declares that to be able to utilize the OPF you need 
to have a deep level of knowledge pertaining to 
different disciplines including method engineering 
and the use of process frameworks.  
 
Figure 3 illustrates the main structure of this 
methodology. 

Figure 3: The Organizational Type Methodology 

7. The Advantages of the Proposed Solution 
As shown in Figure 3, the proposed methodology is 
designed and constructed as a specific selection of 
method fragments that would best suit and fulfill the 
requirements of the study organization. Project 
managers and development teams - using the 
principles and guidance of the adopted situational 
method engineering approach - will be able to 
configure and assemble a particular method to suit a 
specific project. In other words, the organizational 
methodology can be instantiated and/or tailored to 
manage a programme of projects. Moreover, the 
instantiated methods (the instances) can be 
configured as formal (heavyweight) methods or as 
agile (lightweight) methods or even a method that 
falls between these two extremes to best fit the 
situation at hand.  
 
Another substantial benefit of using the above 
organizational methodology type is that every 
instantiated method, using that type, for a specific 
project will embody a process that describes the 
particular development activities and techniques to 
be performed and applied on that project as well as 
the overall framework that describes what tasks are, 
how they are carried out and how they are 
organized. Such a method that provides development 
teams with the capabilities of producing a range of 
software products for their particular business 
domain. 
 
Also, as shown in Figure 3, the organizational 
methodology supports the incremental, iterative and 
parallel software development approach. The solid 
line arrows on the diagram represent the iterative 
aspect between various activities (i.e. revisit or redo 
work units for improvement). The lane on the right 
hand side of Figure 3, marked “increment”, 
represents the incremental aspect by allowing the 
development team to decompose the entire system to 
a number of manageable and independent parts such 
as use cases, classes, components and sub-systems 
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that can be developed independently and/or possibly 
in parallel. 

8. Conclusion 
This paper attempts to present study of how an 
organization might select a software development 
methodology at a meta-level of the organization. 
This is a research underpinned approach using the 
action research methodology. The software 
development approach has been informed by 
cultural as well as technical norms, needs, 
imperatives and limitations to adapt a technical 
framework using this higher level methodology to 
compose a development life-cycle that is suited to 
the environment of the organization, the technical 
and method requirements of the development team 
and the specifics of the individual projects. 

 
As such, we advocate that we should roll our own 
meta-method, but only using well-recognized and 
tried and true components and to do so based on a 
standard framework that fits the requirements of the 
organization. The highly successful action research 
study conducted has validated the framework 
proposed. 
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