What is an ISD methodology?

There is very little agreement in the literature as to the meaning of the term methodology.  Methodology actually derives from Greek, meaning the study of methods, and so implies the critical comparison of methods rather than a method in itself.  Nevertheless, methodology has come to be used synonymously with method in much of the literature.   Several researchers, however have striven to differentiate the methodology and method concepts.   For example, Avison and Fitzgerald (2003, p. 20) in their definition of a method, liken it to a recipe:

'A collection of procedures, techniques, tools, and documentation aids which will help the systems developers in their efforts to implement a new information system.  A method will consist of phases, themselves consisting of sub-phases, which will guide the systems developers in their choice of the techniques that might be appropriate at each stage of the project and also help them plan, manage, control, and evaluate information systems projects'.

They argue that a methodology is more than a collection of procedures; that a methodology is a higher order construct than a method, incorporating some philosophical view. They (p. 528) suggest that a methodology has a number of components which specify:

· how a project is to be broken down into stages;

· what tasks are to be carried out at each stage;

· what outputs are to be produced;

· when, and under what circumstances, they are to be carried out;

· what constraints are to be applied;

· which people should be involved;

· how the project should be managed and controlled;

· what support tools may be utilised;

· the philosophy that shapes the development of the methodology (the underlying theories and assumptions).  For example, the objective of the methodology might be to develop a computerised information system or to develop an information system (possibly manual);  some emphasise the human aspects of ISD, others, the speed of development;  the methodology might be rooted in scientific
 or systemic
 thinking. 

Whether the preferred term is method or methodology, a useful definition for our purposes is by Fitzgerald et al (2002, p. 5):

'A coherent and systematic approach, based on a particular philosophy of systems development, which will guide developers on what steps to take, how these steps should be performed and why these steps are important in the development of an information system'.

Different estimates exist as to the number of commercial IS development methods available, from less than a hundred (Avison and Fitzgerald, 2003) to over a thousand (Jayaratna, 1994).

Techniques and tools

Techniques and tools feature in each method, but whereas a method is concerned with what to do, a technique addresses how to do it.  In contrast to methods, techniques are generally non-proprietary and tend to be incorporated into many different methods.  Examples of techniques include DFD's, ERD's, ELH's, state transition diagrams, use cases, decision tables, pseudo-code.

A tool may be defined as an instrument which may be used in performing a technique - anything that is used to assist a person in their activities, e.g. CASE tools.

Why use a methodology?
All methodologies seek to facilitate the 'best' solution.  But 'best' may be interpreted in a number of ways, such as most rapid or least cost systems.  Thus, methodologies differ greatly, often addressing different objectives, such as (adapted from Avison and Fitzgerald, 2003):

· To record accurately the requirements for an information system. The methodology should help users specify their requirements or developers investigate and analyse user requirements, otherwise the resultant information system will not meet the needs of users. The emphasis on diagramming makes it easier for relevant parties, including users, to understand the system. Diagrams can be cross-checked to ensure that the system delivered does what is required.

· To provide a systematic method of development so that progress can be effectively planned and monitored.  Controlling large-scale projects is not easy, and a project that does not meet its deadlines can have serious cost and other implications for the organisation.  The provision of checkpoints/ stages should ensure that project planning techniques could be applied effectively, and quality standards enforced.

· To provide an information system within an appropriate time limit and at an acceptable cost.  Unless the time spent using some of the techniques included in methodologies is limited, it is possible to devote an enormous amount of time trying to achieve perfection. It is usually argued that productivity is enhanced with the use of a methodology, that is, we can build systems faster, given specific resources, or use fewer resources to achieve the same results.  The use of a methodology can also reduce the skills level required of analysts, thereby reducing costs.

· To produce a system which is well documented and easy to maintain.  The need for future modifications is inevitable as a result of changes in the organisation and its environment.  These modifications should be made with the least effect on the rest of the system.  Documentation also facilitates communication.

· To provide an indication of any changes that need to be made as early as possible in the development process.  As an information system progresses from analysis through design to implementation, the costs associated with making changes increases.  Therefore, the earlier changes are effected, the better.

· To provide a system that is liked by those people affected by that system.  If the system is liked by stakeholders, it is more likely that the system will be used and be successful.

The Evolution and Development of Methodologies

Avison and Fitzgerald (2003) identify a number of methodology eras, as follows:

1.   Pre-methodology era (up to the early 1970s)
· IS were developed and implemented without the use of an explicit or formalised ISD methodology.

· The emphasis was on programming (and related technical issues), and the development approach depended on the skills and experience of the particular developer.  This approach resulted in poor management of project s.

· While developers were technically trained, they rarely fully understood the organisational context; the needs of the users were seldom well-established, resulting in costly inappropriate systems.

· The growing demand for appropriate IS led to the appreciation of the systems analyst’s role in development, and the desirability of a more standardised, disciplined approach; thus the first ISD methodologies were established.

2.   Early-methodology era (1970s to early 1980s)
· Early approaches focused on the identification of sequential phases and stages that would help control and manage ISD (the SDLC, e.g. the waterfall model); each phase had a defined set of outputs or deliverables that had to be complete before the next phase could start, which could be used to communicate with users.
· These control mechanisms helped, it was thought, to minimise cost- and time-overruns, while ensuring that systems were appropriate to user needs.
· However, there are a number of inherent weaknesses in this approach, as well as limitations in the way it is used.
3.   Methodology era (mid 1980s to late 1990s)
· As a response to the criticisms of the SDLC, new ‘methodologies’ emerged and ultimately proliferated, either developed from real-life practice (commercial), or those developed from theory (academia).

· Most of the early methodologies relied on one technique as a foundation stone, commonly, either DFD’s or entity modelling, but usually not both.

· Eventually, many organisations that had developed an in-house methodology realised that it was a marketable product; this required that the methodology be written up, consistent, comprehensive, maintained, developed, etc.  As a result, a number of things happened:

· The scope of the methodologies was expanded to cover the whole of the SDLC. 

· The ‘gaps’ in the methodologies had to be filled. Extra techniques were incorporated that covered the whole spectrum of development activities, for differing types of problem (many methodologies became extremely large and cumbersome).

· It was recognised that (integrated) systems could not only make the business more efficient, but could contribute to the success of the organisation (competitive advantage).  This required planning at the strategic level, and so strategic planning phases were introduced to many methodologies. 

· Evolving techniques, such as O-O, were integrated into methodologies.

· The majority of organisations at this time used some kind of methodology, but most were adapted to fit the needs of the organisation.

4.   Era of methodology reassessment (late 1990s onward)

· There has been a backlash against methodologies. The main criticisms relate to:

· A failure of methodologies to deliver productivity benefits.  It is said they do not reduce the time taken to develop a system, and can, in fact, increase lead times due to the many activities specified, and documentation requirements.  They are also resource intensive in terms of people and other costs.

· Over complexity, to try to meet every conceivable project need.

· Gilding the lily – the development of requirements that are not essential (wish lists).

· Methodologies require significant skills in their use.

· Tools are difficult to use and focus on producing good documentation rather than better analysis and design.

· The use of a methodology can obscure the important issues, which inhibits creative thinking.

· Insufficient focus on social and contextual issues.

· Resistance from developers who are experienced in other methodologies, and users who are unfamiliar with the techniques used for communicating requirements.

· The ACID TEST: the conclusion that the use of a methodology has not resulted in a better system, and may have actually hindered the process.

· Firms are more critical and demanding of methodologies, and do not see them as a panacea to the problems of systems development.  Some firms have abandoned methodologies altogether, preferring to use more ad hoc, flexible, off-the-cuff methods.  Others continue to seek a better methodology to meet their needs.  

· There is a move towards outsourcing and the purchase of packages, which avoids methodological issues.  The package market is becoming increasingly sophisticated; enterprise resource packages (ERP’s) are integrated packages which address a wide range of standard business functions, which can be modified to reflect the way in which organisations wish to operate.

· QUESTIONS

1. What is a methodology?

2. What is a method?

3. What is a technique?

4. What is a tool?

5. Why would we want to use a methodology?

6. Can you think of any particular methodologies?

What is an ISD method?

 'A collection of procedures, techniques, tools, and documentation aids which will help the systems developers in their efforts to implement a new information system.  A method will consist of phases, themselves consisting of sub-phases, which will guide the systems developers in their choice of the techniques that might be appropriate at each stage of the project and also help them plan, manage, control, and evaluate information systems projects'.

Avison and Fitzgerald (2003, p. 20)

What is an ISD methodology?

(Avison and Fitzgerald (2003, p. 528) suggest that a methodology has a number of components which specify:

· how a project is to be broken down into stages;

· what tasks are to be carried out at each stage;

· what outputs are to be produced;

· when, and under what circumstances, they are to be carried out;

· what constraints are to be applied;

· which people should be involved;

· how the project should be managed and controlled;

· what support tools may be utilised;

· the philosophy that shapes the development of the methodology (the underlying theories and assumptions).  

Whether the preferred term is method or methodology, a useful definition for our purposes is by Fitzgerald et al (2002, p. 5):

'A coherent and systematic approach, based on a particular philosophy of systems development, which will guide developers on what steps to take, how these steps should be performed and why these steps are important in the development of an information system'.

Techniques and tools

Whereas a method is concerned with what to do, a technique addresses how to do it.  

A tool may be defined as an instrument which may be used in performing a technique - anything that is used to assist a person in their activities, e.g. CASE tools.

Why use a methodology?
All methodologies seek to facilitate the 'best' solution.  But 'best' may be interpreted in a number of ways, such as most rapid or least cost systems.  Thus, methodologies differ greatly, often addressing different objectives, such as (adapted from Avison and Fitzgerald, 2003):

· To record accurately the requirements for an information system. 

· To provide a systematic method of development so that progress can be effectively planned and monitored.  

· To provide an information system within an appropriate time limit and at an acceptable cost.  

· To produce a system which is well documented and easy to maintain.  

· To provide an indication of any changes that need to be made as early as possible in the development process.  

· To provide a system that is liked by those people affected by that system.  

� Science copes with complexity through reductionism (breaking things down into smaller and smaller parts for examination and explanation), repeatability and the refutation of hypotheses (hard thinking).


� The systems paradigm is characterised by a holistic approach - interrelationships/synergy between subsystems (soft thinking).
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