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Abstract

This work examines the differences between the theory of information systems analysis 

and design and commercial practice. The customisation or informal interpretation of 

methods have in the past been identified as a failure of practitioners to adopt methods of 

“good practice” or to improve the professionalism of analysis and design work. This 

thesis argues that failure is a misnomer, and if indeed it is to be used it should be 

attributed elsewhere; the most suitable candidate being that the theory of the mainstream 

software engineering discipline, formally embodied in the methodologies that are 

produced, fails to address some of the complexities of practical systems analysis and 

design. The most apparent complexity is that methodologies, in the majority of cases, 

have to be interpreted and customised to reflect the gap between theory and practice. 

This thesis argues that this gap reflects that the engineering credentials for the software 

engineering discipline have been built on overly rigid and insecure foundations, and that 

greater understanding of development practice and the promotion of the engineering 

credentials of the discipline are mutually compatible goals. The results of some of the 

most important case studies in this field, together with a comprehensive set of case 

studies carried out as part of this research, are used to identify some of the factors 

influencing the interpretation of method and the realisation of development strategy. The 

results of this research suggest that theory of development practice can be developed. 

This thesis identifies a number of the determinants for this process, and develops a 

conceptual framework within which these determinants can be linked. The conceptual 

framework advances research knowledge in this area by providing both a framework by 

which case study results can be compared and a framework by which methodology users 

can understand and in certain places predict the pressures for customisation.
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Chapter 1 - Introduction

1.1 Introduction

One of the on-going debates in computer science is the search for a more holistic 

understanding of the process of design and development of computer systems. The 

catalysts for such a search are readily apparent in the professional journals and magazines 

which support the discipline, one of the most emotive being the failure, in several well 

publicised cases, of attempts to develop efficient and effective working computer 

systems. The reasons diagnosed for such failures are as varied as the range of systems 

that fail. Poor management, improper use of tools, poor training, inadequate attention 

paid to user issues etc., are just some of the problems that are regularly highlighted. 

Often the immediate aftermath of such failures are dominated by informal (and 

sometimes formal) enquiries trying to identify the problems and make sure the problems 

are permanently eradicated.

One of the main consequences of these attempts to leam fi-om practice has been the 

development of information systems methodologies - formalised firameworks designed to 

guide design activities - in order to improve the practice of systems development, instil 

‘good practice’, ensure ‘professionalism’* and reduce the chances of such failures 

occurring in the future.

Although the development of formal methodologies has undoubtedly improved the 

process of analysis and design, there are a number of pertinent issues that still have been 

largely unsolved or actively resist being solved:

• The poor take-up o f methods: despite a heightened awareness of the benefits of 

methodology usage, more explicit demands in terms of adherence to quality 

assurance regimes and an increasing number of methods in circulation, there are a 

number of organisations or groups who use small sub-sets of a methodology or do 

not use methods at all.

‘ The definition of such terms often depending on the philosophical bias of the methodology developer.
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• Philosophical disagreements on the focus o f methodology: A number of 

philosophical paradigms have evolved with drastically differing viewpoints on the 

ownership of technology-based solutions, and the relative importance of social or 

technical aspects of information systems development.

• The proliferation o f problems to which IT is applied: The increasing maturity of 

technical knowledge and capability has lead to systems (mostly interactive systems) 

being developed where no methodological frameworks have been applied in the past, 

or where current methodologies have been hard to utilise.

The end result of such emergent trends is paradoxical (not to mention embarrassing). 

While methodologies have been developed as a response to practical problems, there 

have been a number of ongoing disagreements on how to apply them in practice, or 

outright failure in applying them at all. Fitzgerald (1996) sums up the problem rather 

neatly:

“ In theory, there is no difference between theory and practice. In practice there 

is!" p. 17

This thesis investigates these paradoxical trends, identifies contextual aspects of 

development that are (to this point) beyond the scope of methodologies, and produces a 

conceptual framework of information systems development in order to provide:

• a method-independent model by which existing and future case-studies in this area 

can be evaluated;

• a framework by which contextual and deterministic variables can be related to 

method use;

• a framework by which process-based (including ad-hoc) approaches can be justified.

This chapter further outlines the rationale for this research topic, highlighting how the 

lack of detailed empirical research into methodology use has hindered our ability to fill 

the ‘gap’ between theory and practice. The pertinent aims of the research project are 

outlined, together with a description of some of the products of the research project and

Theory and Practice of System Development Methodologies: A Conceptual Framework 13



the contribution these products make to the field of computer science in general and 

software engineering and information systems methodology (ISM) research in particular.

1.2 The Problem Defined

This thesis opened with a quote from Homans (1949), who made the observation that the 

attention paid to the conceptual and philosophical differences between the conflicting 

schools of thought on methodology use often obscured the results gained in using a 

methodology. The quotation may seem inappropriate, especially given that Homans is 

reflecting on the use of methodology in traditional terms, i.e. the methodology being a 

framework for research (or the study of research), rather than a framework for 

development^. However, the same criticisms can be made of the disciplines with an 

active interest in information systems analysis and design, where the conflicting views of 

the rationalistic or reflective schools on information systems development have often 

overshadowed attempts at understanding the actual process (or practice) of analysis and 

design.

Conflict between differing philosophical schools of information systems development 

and the search for more efficient and effective techniques and notations has obscured one 

of the more pressing problems, in that the gap (see Figure 1.1) between the theory and 

practice of systems design remains acute. Theory (as represented by the methodological 

frameworks being developed) undergoes a process of interpretation in order to be used in 

practice - methodologies are only very rarely used as prescribed. This phenomenon has 

been well documented in other research projects, and the reaction of researchers to the 

interpretation of method has differed. Some have pointed this out as a failure of the 

method to communicate aspects of its use or to train analysts, or as evidence of a 

shortfall in the analytical coverage of the method, (e.g. Edwards et al., 1989b). Others 

have used this fact to indict current development practice (Nicholls, 1987; Eva & 

Guilford, 1996). This research takes a different perspective on the problem, suggesting 

that the interpretation of method is inevitable and, in the majority of cases, a desirable 

consequence.

 ̂Which is the manner in which the term has been interpreted. Method and methodology are also used 
interchangeably.
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aspects of practice that are 
open to formalisation

gapPractice Theory

aspects of theory that can be 
readily interpreted /

Figure 1.1: The gap between theory and practice

The problem this thesis tackles is ‘if practice is fundamentally different from theory, 

what mechanisms or models can we use in order to understand the deterministic qualities 

impacting on the use of methodologies (therefore making our theoretical models more 

applicable) and what can we derive from these models in order to understand more about 

the contextual nature of analysis and design?’.

1.3 Exploration of the Problem

Our interpretation of Homans’ quote can be clarified further by reminding ourselves of 

the meaning of methodology in this context. Jayaratna (1994) offers the following 

definition:

'‘̂ An explicit way o f structuring one’s own thinking and actions. Methodologies 
contain model (s) and reflect particular perspectives o f ''reality” based on a set o f  
philosophical paradigms. A methodology should tell you "what” steps to take 
and "how” to perform those steps but most importantly the reasons "why” those 
steps should be taken, in that particular order.'" p. 10

The models used within methodological frameworks have been defined, and are 

commonly agreed upon, to the extent that many techniques and models are used by 

methods with conflicting philosophical paradigms, even if the notations used may differ. 

Answering the what? how? why? questions has proved to be a far more difficult task to 

accomplish within a methodological structure, and has often been a responsibility taken 

up by developers, who in a number of cases have actively customised the method in
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order to meet their own interpretation of “reality”. The use (or misuse) of methods by 

developers and other seemingly ad-hoc behaviours has often been a target for criticism:

builders built buildings in the same manner as most programmers write 

programs, the first woodpecker would have destroyed civilisation. "

At first glance this quote from Gerald Weinberg (personal communication, 1997) quote 

may not seem to have any relevance to the field in question - dealing as it does with 

programming practice. However, it is an analogy that is seen to have a resonance within 

the wider system development community, and has been copied, repeated and updated to 

match the times in the years since its original publication. A search on the world-wide- 

web will result in a number of interpretations. There are versions of the quote where 

^builder' has been replaced by ^architect' and programmers wrote programs’ by 

''designers design information systems’ only the last six words of the quote survive 

constant translation. The original quote, and the enthusiasm with which it has been 

propagated, serves as a symptom of a deeper concern over the professionalism of those 

involved in developing information systems.

Critics of current systems development practice have, for a long time, made comparisons 

between the practice of developing information systems and that employed in the more 

mature design sciences. The comparison has been made in order to lament the seemingly 

ad-hoc - and by association - unprofessional approaches to design used in the generation 

of information systems. Some proponents of structured methodologies have taken this 

analogy even further, by illustrating the advantages of rationalistic notations to design by 

comparing the use of modelling techniques in a systems design methodology with the 

techniques used by architects to design a building (e.g. Ashworth & Goodland, 1990).

While such comparisons may cheer those who feel that there is (or needs to be) a 

scientific basis to all aspects of software engineering, the comparison is an invalid one 

for a number of reasons, these being:

• That software is intangible: While a tangible object (like a building) can be 

visualised in advance, a software-based system is ftmdamentally intangible - its only
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existence is in the minds of the developers or users - and the realisation of a software 

system is likely to change many times over the life-time of a project in order to 

reflect the changing needs and aspirations of stakeholders.

• Software has no permanence: While a building has an explicit function, and may 

fulfil that function for a great many years, software has little permanency - it can 

often be a realisation of business rules that are only valid for a limited period of time.

• Software development has poor scientific foundations: A building would have been 

designed using a number of universally accepted procedures and design notations. By 

contrast, the software development community is made-up of disciplines and cliques 

with seemingly inconsolable philosophical differences (Wemick,1996; Winder & 

Wemick, 1996). The fragmentation of the field can be seen in the vast number of 

approaches and methodologies used for designing computer-based systems.

Lastly - and this ties into the preceding points:

• The tools we use to develop systems allow us to be flexible: When a buildings 

foundations are laid, the architect has little scope to change the final shape or utility 

of the building. This is not the case with systems development, and it is increasingly 

the case that users are aware of this fact (Wetherbe et al., 1994).

The most revealing difference between the two cases is not to be found in the ways in 

which a software system differs in comparison to a building, but in the history of 

architectural design and other design sciences. The woodpecker did indeed have a hand 

in (almost) destroying civilisation, as did any number of natural disasters and man-made 

disasters over the centuries. The discipline of building and building design did not 

emerge from the trees and caves, bleary-eyed like our ancestors, but developed over time.

An analogy helps to illustrate the point. A number of cavemen, with some mdimentary 

knowledge of building shelters and stone-carving leave their over-crowded cave in order 

to build their own dwellings. Soon after leaving the cave, they come across a flat, sandy 

beach, with a good supply of building materials nearby. Building a small shelter, they are
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amazed to see it washed away (along with several of their fellows) at the high-tide. After 

this freakish occurrence, they decide to think more carefully about their ‘requirements’. 

They then build a much bigger shelter out of hewn stone, mud bricks and slate - because 

the problem was obviously that the old shelter was too fickle. The next high-tide, the 

building sinks into the wet sand. The survivors agree that this was a simple co-incidence 

- the gods were simply not smiling on them. And so they build another bigger building, 

and that gets washed away, and so on. Eventually, the surviving cavemen come to the 

conclusion that you simply cannot build on wet sand.

The common knowledge underlying the scientific basis of the building sciences is 

derived firom experiences with woodpeckers (metaphorical or otherwise). Earthquake- 

proof buildings were only ever developed when the original buildings in a city were 

knocked down. The leaning tower of Pisa is testament to the rule ‘*thou shalt not build 

200ft towers with shallow foundations in soft clay", just as the crooked spire on 

Chesterfield Cathedral is testament to the rule "thou shalt not build spires with pliable 

soft-woods

The point being made with these examples is that, while the building sciences have had 

4000 years of case-studies to look back at, the software development community has had 

less than a quarter of a century. Very little in the way of ‘rules’ - based on our own 

‘cavemen’ experiences, are actually in place. No-one knows what is the best way to 

develop computer systems. All the woodpecker quote accomplishes is to show the 

disparity between theory - ‘systems should be developed following correct^ steps’ - and 

practice - ‘practitioners interpret theory, because the method doesn’t give suitable 

answers to the what? how? why? questions, and does not take into account the contextual 

factors underlying development work’.

Criticisms of current development practice cannot be discounted altogether; the 

professionalism of those developing systems always has to be improved. However, it is 

the aim of this thesis to show that professionalism should not be regarded as following 

steps by rote. Regardless of the philosophical stance of the approach or methodology 

used to develop information systems, particularly highly interactive systems, the shape of

^Correct according to a particular methodology.
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a development team and the underlying strategy employed to develop a system are 

contingent on a number of important factors - factors which may have important 

consequences for the methodologies and techniques involved. These factors include:

• the organisational context within which the system is developed;

• the development paradigm used in developing the system;

• the experience of both developers and user representatives;

• the degree of uncertainty over the requirements for a system.

This thesis provides a framework by which these four elements can be investigated and 

integrated. Theory'* is developed in order to show the links between a number of inter

related factors - the result being that the strategy, or process of developing a system, can 

be separated from the stages of a methodology - and the two can be compared to see 

where conflicts between the two and resulting interpretation of methodology can arise.

The term ‘process’ as applied to this research has a number of interpretations, and is an 

issue that increases in importance throughout this thesis. Returning to the Theory- 

Practice model (Figure 1.1), the term ‘process’ has two different interpretations:

• within theory: a prescribed series of steps or actions to reach a required goal;

• within practice: an evolving set of steps or actions to reach a required goal.

Understanding the process of analysis and design in practice should improve the ability 

of researchers in this area to generate suitable formal process models -  in essence, new 

methodological models. The role of process in the conceptual framework is explored in 

more detail in section 2.6.

1.4 Scope of the Thesis

This work is intended to be applicable to all work situations, not only those with 

reference to interactive systems analysis and design. While some researchers have quite 

rightly argued that the use of methodology is domain-specific, the methodology

^Theory very much based on empirical research of practice.
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requirements being different when developing a safety-related project in comparison to a 

stand-alone interactive system, increasingly, the distinction between domains is being 

blurred - as interactivity becomes a core element of many computer systems. The 

increasing uncertainty of requirements across domains gives us a symptom of these 

changes. The applicability of this distinction is tested in later chapters.

This research sees the use of methodology as being socially-negotiated - hence the 

interpretation of methodology to meet the perceptions and needs of stakeholders. One 

type of system development that might fall out of the scope of this research is direct 

single end-user development and programming, where the user is the analyst, designer, 

programmer and (sole) user of the end-product. It could be argued that the concerns 

about methodology use in this context are purely about scalability, rather than 

communication - and therefore are outside the scope of this thesis.

1.5 Claims made in the Thesis

1.5.1 General Claims

There are a number of claims that this research makes about the use of methodology:

• Methodology use is socially negotiated, depending on a number of deterministic 

factors.

• Existing empirical case studies allow us to generate a poorly detailed but relevant 

model of such factors.

• The use of a conceptual framework to describe these factors gives us a vehicle by 

which to identify similarities across case studies, therefore improving our domain 

knowledge.

• The areas in which the conceptual framework is weak give us good pointers to future 

research avenues in this discipline.

• The conceptual framework gives us a mechanism to evaluate the effectiveness of a 

particular development strategy within a particular context.
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1.5.2 The Main Argument

To return to the caveman analogy outlined in the introductory stages of this chapter, the 

information systems methodology discipline is still standing on the beach. We have 

watched several of our edifices collapse into the sand or being washed away into the sea, 

and have drawn a number of quite separate conclusions from each of these events but we, 

as the following example illustrates, still fail to draw collective knowledge by being able 

to look back at all of our experiences and drawing up a more thorough collective model 

of the experience.

The failure of the London Ambulance Service call-out system (LASCAD) illustrates the 

problems involved in developing a collective model for case study findings^ As a 

consequence of the failure of the system, a number of rigorous or speculative case studies 

were developed, each with differing interpretations of the core source of failure. Three 

interpretations in particular presented themselves:

• Managerial failure: The official enquiry (LAS, 1993) castigated management for their 

poor project management.

• Expectation failure: Benyon-Davies (1995) defined the problem as a failure to 

manage expectations by not getting users involved in a participatory process.

• Technical failure: Flowers (1994) defined the problem as technical, the developers 

using development tools with bugs or that did not work as expected.

It is important to note that there is an overlap between the diagnosis of the official 

enquiry (LAS, 1993) and Benyon-Davies (1995). However, there is still a fundamental 

problem of interpretation', the selection of one of the three case studies may very well 

determine the nature of the impression that the reader gets of the failure of the LASCAD 

system.

This problem is magnified if we consider case studies as a whole. Case studies are rarely 

generalisable (Bell, 1987); indeed, in an area with many research cliques and schools of 

thought, the selection of case studies can very often determine the nature of the message

*An overview of the LASCAD project is outlined in section 8.4.1.
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that the reader receives about appropriate approaches to analysis and design. The second 

dimension of the interpretation problem is the approach taken in generating the case 

study itself; where, in all cases, the interpretative role of the researcher can heavily 

influence outcomes and conclusions. A solution to the interpretation problem needs to 

look at both dimensions.

As well as an increase in the number of empirical case studies, researchers have called 

for such developments in the past, in order to improve the relevance of case study 

findings (e.g. Hornby & Clegg, 1992). There are a number of problems that need to be 

tackled in order to achieve this. The framework has to be at a sufficiently coarse 

granularity that the findings of past case studies can be incorporated - irrespective of the 

focus or detail of the case study in question. There are areas in which our collective 

knowledge is still weak and hard to represent with any degree of confidence - 

organisational norms being an example. Despite these problems, this thesis argues that 

frameworks can be built in order to represent such relationships and present a theoretical 

model of the strategy of methodology usage.

1.6 Contributions of the Thesis

The contributions of the thesis to the discipline have been hinted at in earlier sections 

(notably 1.5.1). This section summarises the prime contributions of this research to 

understanding our use of methodologies. This can only serve as an advance posting for a 

more detailed discussion of the relevance of results of this research, carried out in chapter 

9, where the distinction between the short-term contributions and the long-term 

consequences for the software engineering and information systems methodology (ISM) 

disciplines are outlined.

The contributions outlined in this thesis can be summarised as follows:

• a theory in which to link disparate models of deterministic influences;

• a framework by which the results of existing case studies can be compared;

• a framework by which future research can be guided;

• a framework that highlights the areas in which our domain knowledge is weak.
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A discipline that will directly benefit from research of this kind is methodology 

engineering (Heym & Osterle, 1993). The field of methodology engineering has evolved 

along similar lines to the topic of this research -  by identifying that there is a disparity 

between the theory and practice of information systems analysis and design. The 

perceived short-comings of existing applications of Computer-Aided Software 

Engineering (CASE) tools have been an important catalyst for this area of research, as 

CASE tools make the underlying methods and techniques and, more importantly, the 

relationships between methods and techniques more visible to analysts and designers, but 

also impose a rigid ‘process’ -  coupling together techniques that an analyst may not 

need, but be forced to use in order to achieve the desired result (an example of which is 

provided by Nandhakumar & A vison, 1996). The fundamental concept behind 

methodology engineering is that a methodology can be tailored to specific ‘situations’̂ . 

Whilst the field of methodology engineering offers an interesting avenue to ‘bridge the 

gap’ between practice and theory, particularly in developing understanding of the links 

between techniques within a ‘modular’  ̂methodological model*, progress in this area is 

restricted by a lack of domain knowledge^ because of the narrow range of case study 

material available. This research study makes an important contribution in addressing 

some of these current weaknesses and should be seen to have broadly compatible aims.

1.7 The Research Problem Outlined

Recent developments in the information systems methodology field have illustrated four 

clear trends:

1. The gradual evolution o f methods: Changes in technology, and the accessibility and 

pervasion of technology have influenced 'paradigm shifts' in methodology development 

and usage.

 ̂ A situation is defined as an instance within a particular time and context.
’’ A model with interchangeable components.
* The theoretical foundations of methodology engineering are compatible with those of livari (1989), 
which are covered in section 3.2.2.2.
® A domain is defined as a body of general knowledge -  knowledge about the domain -  that increases over 
time. The lack of strong domain knowledge would mean that current methodology engineering approaches 
are only suitable for situation-specific use, and are rarely generalisable.
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2. The development o f contrasting disciplines within the information systems 

methodology community: 'paradigm shifts' have influenced the fragmentation of the 

discipline into schools of thought running along rationalistic, reflective and systems- 

theory based lines.

3. Specialised methodologies: The concept of a universally-applicable analysis and 

design methodology, tacitly encouraged by the early reflective-science based structured 

analysis and design techniques, has been largely replaced by the consensus of opinion 

favouring a methodology for a particular design task, or the use of contingency 

approaches.

4. The introduction (primarily as a research topic) o f  toolboxing approaches: 

frameworks that implicitly reject the concept of a methodology and instead focus on the 

characteristics of techniques and their strengths in relation to a given design task.

By some accounts, there are more that 1000 systems analysis and design methodologies 

in use today (Jayaratna, 1995). This figure excludes the vast number of ad-hoc 

development approaches, or the methodologies that have been customised to suit a 

particular organisation, losing some of the flavour of the original methodology but still 

incorporating much of their character.

The development of new methods or methodologies and the customisation of existing 

ones continues to be a subject of intense debate within the information systems 

development community, as does the increasing interest in ad-hoc approaches (Maclaren 

et al., 1991). There are a number of factors that are commonly believed to have an impact 

in determining the character of a project and the tools and techniques utilised. One factor 

is the wider cultural environment within which a development may take place. For 

example, cultural differences could explain the historically higher levels of interest in 

participatory approaches to development in North America and Scandinavia, and the 

proliferation of structured methodologies in the UK and western Europe.

The experience and competence of the individual developer or designer can also be a 

factor worth considering. There have been a number of reported cases where elements of
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a methodology have been dropped because of difficulties in understanding modelling 

techniques or aspects of a methodology, e.g. the differences between logical and physical 

modelling in the Structured Systems Analysis and Design Methodology (SSADM), 

(Edwards et al., 1989b). Research has also shown that the inexperienced designer is more 

prone to following a methodology "by the textbook", while experienced designers are 

more likely to customise a methodology as and when needed (Maclaren et al., 1991).

These factors are important, but difficult to identify or to assess and quantify. In addition, 

these factors are not sufficient for explaining the diversification of development practice 

within cultural boundaries, or the spread of tool usage across design teams where 

designers have similar backgrounds and levels of experience. The impact of 

organisational factors and system related issues also have to be taken into account - as 

the information systems that are being developed exist within an organisational context 

and are therefore affected by organisational factors (Maclaren et al., 1991).

Case studies are the accepted method of understanding the impact of organisational 

factors on system development but have an important weakness if used for the basis of 

increasing our knowledge of system practice - moving from the specific to the general 

proving to be so difficult. So many complex contextual factors could determine the 

success of individual approaches to development. While individual case studies can help 

us to understand the impact of contextual factors, they cannot inform us of the 

possibilities of particular approaches in another environment - where the same contextual 

factors may not exist.

While it may seem that we are left with a long, chaotic list of "what ifs", there are some 

aspects of systems development that may have broadly deterministic qualities- 

influencing the use of tools and techniques and the development strategy employed. The 

development paradigm (Grudin, 1991), the organisational culture of the development 

environment (Hornby & Clegg, 1992), the degree of uncertainty over requirements 

(Harker, Eason & Dobson, 1993) and the manner in which a systems development 

strategy can reflect environmental factors (Land, 1989 & Guttierez & Greenberg, 1993) 

have all been identified in the past as possible areas where such deterministic qualities 

could be present and, hopefully, identified.
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Why is it important to identify such factors? Well, the main reason is to remove an 

interesting paradox. While the number of methods used for systems development have 

grown rapidly, there is no evidence to suggest that the popularity of methods has 

removed some of the fundamental problems involved with developing computer systems.

The evolution of methods and methodologies has not resulted in a situation where some 

of the on-going concerns about system development (like meeting time or cost 

constraints, acceptance by users, etc.) are thought to be readily ameliorable. Furthermore, 

the increasing diversification in methodology use, while being partly influenced by 

greater understanding of specific organisational and individual designer and user needs, 

has not resulted in a systematic understanding of how the approach taken to develop the 

system relates to the problem being dealt with, or the deterministic factors and influences 

on methodology take-up or usage.

The essential novel contribution of this thesis is to attempt to identify these factors and 

the inter-relationships between them by means of a conceptual framework. The 

conceptual firamework is used in order to clarify some of the constraints and possibilities 

for designers within a particular context - using some of the case studies and models 

identified in previous work as part of the source material. The fi-amework can then be 

used to develop more flexible mechanisms for choosing development strategies and the 

tools themselves, presenting meta-structures within which both methodologies and 

contingency approaches can be evaluated as to their suitability for a development, and 

the extent of likely customisation (if needed) can be assessed.

1.8 The Product of Research

In order to solve some of the problems outlined in section 1.7, a theoretical model needs 

to be thoroughly grounded in available empirical data. Conceptual fi*ameworks have been 

used in order to summarise the findings of three main avenues of research, these being:

• an exploration of the findings of several published case studies in this area;

• existing theories as described by deterministic models from a number of domains;
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• practical case studies and questionnaires carried out as part of this research.

This section clarifies what is meant by conceptual framework, and outlines the 

restrictions and requirements of conceptual framework modelling in this research 

programme.

1.8.1 Conceptual Frameworks

Conceptual frameworks are constructs more normally associated with the material 

gathered at the initiation of a research project, rather than as a final product of a research 

activity (Miles & Huberman, 1994). Conceptual frameworks are constructs, developed in 

graphical or textual form, that describe the research area that the research is focusing on, 

and define the factors, variables and other dependencies that have been noted as being 

relevant to studies of the research topic, and - more importantly - the relationships 

between identified areas. Conceptual frameworks most usually serve as a terms of 

reference for a research project, aiding the conceptual analysis of a research topic and 

forcing the researcher to be selective at an early stage. They can be developed in order to 

suit the size or ambition of a research activity - from simple models describing only a 

few high-level conceptual entities^ ̂  and rudimentary relationships, right through to 

concise theoretical constructs utilising a large number of attributes and detailed 

relationships between attributes.

Of course, conceptual frameworks can develop along with the understanding of the 

research area, and this concept is illustrated within this thesis, as initial 'bins' or entities 

are defined in the early chapters and are further developed as the research material is 

expanded upon. Two conceptual firameworks are illustrated in Figure 1.2 and 1.3 to 

illustrate what initial conceptual firameworks can often look like. In the case of the 

PROTEUS project (Anon, 1994), which produced a range of tools and techniques for 

managing changes in system requirements in specialised industries, the four identified 

entities are coupled together with a number of relationships, the details of which are kept 

to a low-level.
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Change
Control
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Analysis

Standards
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Figure 1.2: The PROTEUS project (Anon,1994): Problems in handling

requirements change

The second conceptual framework (The Network Inc., 1979) uses a slightly different 

schematic representation, but still doesn't try to detail relationships, even though the 

researchers, in this case, have identified some of the more important contributory factors 

governing the success of the dissemination of educational innovations. Miles & 

Huberman (rather inappropriately) refer to these types of models (where relationships 

are characterised by two-directional arrows) as 'no-risk' frameworks - having no 

bounding conditions in order to differentiate between vital relationships and instances of 

relationships.

In developing the conceptual frameworks for this research activity, the following 

research objectives were defined:

• The conceptual frameworks would be graphical: The difficulties in communicating 

text-based models and theories meant that a graphical notation would be used, 

primarily because the use of a variety of notations at the end of the research would 

help to illustrate important areas and communicate important information.

or 'Bins' as Miles & Huberman (1994) call them, using the metaphor to denote the storage of a 
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» Context 
• Characteristics 
» Behaviour

IMPROVEMENT EFFORT SUCCESS INDICATORS

• Qaility of Implementation
• Expected Continuation
• Extent of Diiffusion
• Nature and Extent of Changes

Figure 1.3: Conceptual Framework of Dissemination of Educational innovations

(The Network Inc., 1979)

The conceptual framework should be at a level o f detail sufficient to fill one page: As 

Miles and Huberman (1994) note, the academic rigour required to define the entities, 

relationships and other concepts in a page-based graphical format can help to 

communicate such complexities.

Initial frameworks should be based on existing models and theories: Models showing 

deterministic qualities of system development/group work (from a variety of 

disciplines) should be employed in order to provide a sound theoretical basis for 

much of the later research.

potentially large number of related attributes
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Frameworks are developed over the course of the thesis to illustrate the evolution of the 

conceptual framework from ‘no-risk’ to ‘detailed’ theoretical models.

1.9 Summary

The remaining chapters of this thesis elaborate further on the research problem that has 

been tackled and the results gained. This chapter has placed the research problem in the 

wider context of computer science research and has detailed the assumptions made, the 

rationale for research and some of the products to be delivered as part of the research 

programme.

1.10 An Outline of this thesis

Chapter 2 establishes the disciplinary background and context for the research text 

presented in this thesis. The concept of methodology is presented and explored in detail. 

Some of the factors which influence the interpretation of methodology are identified. The 

chapter finishes by defining the scope of the research project.

Chapter 3 looks at other attempts to deal with the problem of the gap between practice 

and theory. Three approaches, each using a different interpretation of the ‘toolboxing’ 

approach to soften the procedural constraints of traditional methodologies, are examined 

and criticised. The research in this thesis is positioned in order to meet or tackle the 

short-comings of the approaches studied.

Chapter 4 describes the research method used on this project. The rationale for the 

research approach used is explored; first by the evaluation of the possible approaches for 

gathering research information and then by pin-pointing the types of information 

required in order to gather credible and defensible data. Two complementary research 

methods are introduced. The chapter finishes by evaluating their importance as research 

tools for this project in particular and why grounded theory in particular may prove to be 

an important tool for dealing with the second dimension of the interpretation problem, as 

described in section 1.5.2.
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Chapter 5 examines a number of empirical studies of development practice, pin-pointing 

instances of methodology customisation and identifying initial components of the 

conceptual framework.

Chapter 6 attempts to corroborate the findings of chapter 5 by looking at the use of Rapid 

Application Development (RAD) within three organisations. The chapter finishes with 

initial attempts at categorising the behaviours of the major elements of the conceptual 

framework based on data collected from the case studies.

Chapter 7 introduces the development survey, carried out in order to assess and expand 

initial models. The structure of the survey is explored, and a concise analysis of the 

results is carried out. The chapter ends with a critique of the method used and an 

evaluation of (a), the results gathered, and (b) the impact that those results have on the 

final conceptual framework.

Chapter 8 uses the three threads of the research (case study review, case studies and 

survey) to draw together the main framework and associated categorisations. References 

to each of the component elements are developed and an appraisal of the framework is 

made.

Chapter 9 is used to conclude the research, and serves as much as a postscript to the 

study as an evaluation of the findings. The text concentrates on two important areas. The 

first, and most important, section attempts to position this research in relation to recent 

developments in the information systems methodologies discipline, and those of other 

schools and cliques with interests in promoting interactive computing systems design. 

The second highlights the necessary changes in research practice in order to make 

progress in this area of research viable and sustainable.
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Chapter 2 - Methodology Development

2.1 Introduction

The purpose of this chapter is to establish the disciplinary background and context for the 

research text presented in this thesis. The concept of methodology is explored in detail. A 

historical account of the development of information system methodology (ISM) is 

introduced, and this is used to illustrate the relationship between the practice of systems 

development and the theoretical models underlying systems analysis and design 

methods. The gap between theory and practice is explored, and some of the factors which 

influence the interpretation of a methodology are identified. The rationale for 

customisation is explored, and the scope of this research project is explicitly defined.

2.2 The concept of methodology

The information systems methodology community is a grouping with a relatively short 

history as a distinct research discipline. This is partly due to the fact that methodology 

(as applied to the development of computer systems) is a concept that has only recently 

been defined in any detail. A methodology within the ISM context can be seen to have

several defining attributes. If we return to Jayaratna’s (1994) definition, a methodology

has five key attributes:

• it contains a number of methods and models;

• it reflects a particular philosophical perspective on reality;

• it should tell you what steps to take;

• it should tell you how to perform those steps;

• it should give the reasons why those steps must be taken;

In essence, a methodology is a framework by which a development project can be 

planned, evaluated and managed. A methodology, as a framework, consists of a number 

of other elements, two of which are illustrated in Figure 2.1.
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Figure 2.1: Components/structure of a methodology

The major defining difference between individual methodologies is not necessarily in the 

techniques/tools or methods involved. A number of methodologies with competing 

philosophical paradigms use similar resources.* A simple comparison between the 

techniques used within Multiview (Avison & Wood-Harper, 1990) - a contingency based 

approach constructed around the SSM (Checkland & Scholes, 1990) method - with those 

within the SSADM (CCTA, 1995) methodology will identify a number of differences 

and, significantly, a number of overlaps between the two methodologies. A comparison 

between structured methodologies will identify minor differences, often in the emphasis 

placed on specific modelling techniques, and the notations used. The most common 

fundamental difference between methodologies is often in the philosophical paradigms 

that each conform to, and the values each methodology communicates. A number of 

differences (in interpretation) between methodologies can then present themselves, 

including:

• methodology as a replacement for skilled labour;

• methodology as a tool for achieving consensus;

• methodology as a agent for labour emancipation.

‘ Short descriptions of a number of such methodologies - including those mentioned in this chapter - are 
outlined in the glossary of this text.
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The values of some methodologies are purely technical or economical in nature. The 

replacement of expensive, individualistic skilled analysts with a structured method 

advocating prescriptive design approaches is only one such example. Other 

methodologies address purely social values one of the most extreme of which is the 

Scandinavian school of design (typified by the papers in Greenbaum & Kyng (1991)). A 

further group of methodologies address design as a continuous process dealing with a 

number of viewpoints, with Multiview (Avison & Wood-Harper, 1990) being an 

example of a methodology where the achievement of consensus is a major goal. Each 

philosophical clique has its own views on the benefits or dangers of customisation, and 

these are reflected in the rigour of the methodological models they promote. This issue 

will be explored in more depth in a later section of this chapter.

There are historical antecedents/reasons for the fragmentation of the information systems 

methodology discipline, and these are explored in the next section.

2.3 A Brief history of Information Systems Methodology

While the discipline associated with ISM is only a recent development, there are a 

number of developments predating modem computing that have influenced the 

approaches we take to developing systems and the manner in which the theory of the 

discipline originated. Some authors look back further^; this text concentrates on events in 

the last 40 years. While it is common for authors to look at the invention of the field of 

Software Engineering, through the work of Royce (1970) on the software life-cycle, 

Weinberg (1971) on programming practice and the papers in Naur, Randall & Buxton 

(1976) - defining the concepts of Software Engineering, as the starting point of modem 

methodological theory, the elements of software engineering pertaining to the design 

process owe their origins to work in the business systems arena several years earlier, as 

the first commercially viable computer systems started to appear.

There are a number of antecedents for the development of the first business system 

methodologies. In particular, the concept of a ‘design science’ was influenced by the 

commercial availability of computer systems. In the early-to-late 1960’s, the rapid
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increase in the size, cost and complexity of computer software, especially on military 

projects, prompted a re-evaluation of the ad-hoc approaches to design that had been used 

in the past. As software projects become more complex, more people had to be employed 

to produce the software. As increasing numbers of highly qualified - and consequently 

highly paid - people began to produce software, the cost of software development 

rocketed (Sasse & Fulton, in press).

In the light of these problems, a dominant viewpoint emerged that, in order for complex 

projects to succeed, designers needed an approach that could a) be used by all members 

of a design team; b) incorporated accepted ideas of ‘good practice’ and c) that worked in 

a structured way so that the end-result could be identified at an early stage, and suitable 

plans could be defined in order to manage the project.

The earliest attempt at generating a ‘formal’ methodology to accomplish these objectives 

was made by Brandon (1963) who devised a number of formal procedures for the design, 

specification and implementation of computer software for terminals and punch-card 

machines. Brandon’s methodology was particularly biased towards management control 

standards, making sure that management could appraise the performance of their staff 

and exert tight control over their projects. Although Brandon’s methodology was not 

overly prescriptive in describing the sequence of tasks to be carried out in detail, it did 

specify the various types of documentation that should be produced in each occupational 

area, as well as job descriptions^. There is some evidence that Brandon’s methodology 

was applied to a limited extent in a number of commercial projects in the UK during the 

1960s (Moynihan & Taylor, 1996).

What are often called ‘traditional’ systems development methodologies'* had their origins 

in the methodologies promoted by Daniels & Yates (1969) and the NCC documentation 

(NCC, 1969). These moved on firom the work of Brandon (1963) by incorporating early 

attempts at the software life-cycle, and promoting more vigorously the idea of modelling 

conventions for analysis and design, particularly flow-chart representations to illustrate 

events in systems operation. Neither approach was purely structured or prescriptive, as

 ̂Moynihan & Taylor (1996) look back to the invention of double entry book-keeping in the middle-ages 
as the starting point of modem business systems methodology.
^Brandon (1963) presents what is arguably the first modem definition of a systems analyst.
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they offered a number of standard techniques and models which could be selected and 

adapted to suit individual needs. However, each incorporated and addressed purely 

technical and economic values. The NCC manual (1969) illustrates this; defining the 

methods system documentation standards as fimctioning as:

• an aid to record unambiguous information;

• an aid to ensure no loose ends in fact-finding or in specification;

• an aid to control the project.

Despite the widespread take-up of such approaches, in the late 1970’s traditional systems 

design methodologies were increasingly criticised for their apparent short-comings. The 

main criticism levelled at the new generation of methodologies was that they were too 

clumsy to use. As the size of system development projects increased during the 1970's, 

so did the volume of information developed as part of a system development. Given 

these changes in the manner in which systems were being built, methodologies such as 

the NCC methodology had a number of weaknesses, the primary weaknesses being:

• That they were predominantly text-based; although some diagrammatic elements 

were used by the traditional methodologies, the products of use of the methodology 

are predominantly text-based narrative. The problem this caused was primarily one of 

interpretation, written text often being ambiguous.

That they had an indistinct structure; traditional methodologies combined poorly with 

project management techniques of the time. The methodologies were largely 

descriptive rather than prescriptive.

As criticism of the process (and cost) of software development increased, several new 

methodologies were introduced in order to address the problems for which early 

methodologies were being criticised. The first set of modem stmctured methodologies 

are often lumped together under the label SA/DT, and originated firom the work done by 

De Marco (1978) and Gane & Sarson (1979). These methodologies differed fi*om what 

had gone before, utilising a technique called data-flow diagramming in order to represent

 ̂Although increasingly this label is being attached to some of the older structured methodologies
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process specifications, increase the modularisation of development practice and help to 

break down the design process into manageable chunks.

A number of methodologies soon followed, each having a different emphasis to the 

SA/DT methodologies, usually either concentrating on a particular design viewpoint^ or 

extending the definition of the underlying prescriptive structure of the methodology or 

the detail concerning the products of design. The Yourdon (1989) method extended 

SA/DT by developing techniques that elaborated upon event and data viewpoints in more 

detail. Jackson Structured Design (JSD) (Jackson, 1983) concentrated on the event 

viewpoint of design, in order to move the design process closer to the practices used by 

developers using the functional programming techniques popular at the time. SSADM 

(CCTA, 1990) extended the concept of the SA/DT methodology further, concentrating 

on a more robust and prescriptive approach - integrating it with a number of project 

management techniques. Soon, a burgeoning collection of structured methods became 

available, each having a different emphasis and appealing to different markets. Figure 2.2 

presents a simple taxonomy of the more popular structured methodologies in use today.

Emphasis

Favoured
Viewpoint

Applications

Methodologies

Object

Data

Function

Event

Small/ Real-time/
Office-based Process control

Process

Office-based
systems

Process/Data

Large/
Financial

Methodology Object-
Oriented JSD YSM SSADM

Figure 2.2: A simple taxonomy of the most popular structured methodologies 

(based on Sasse & Fulton, in press)

The use of structured methodologies soon became very evident in most aspects of 

systems analysis and design practice. Structured methodologies dealt with some of the
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problems which had restricted the traditional methodologies. According to the advocates 

of such approaches, the use of structured methods promised an end to problems of 

spiralling development costs. Defining the requirements in detail at the beginning of a 

project would mean that the development process could accurately follow the software 

life-cycle. Using a robust and precise medium liké a diagrammatical modelling 

technique, requirements could be accurately interpreted into design material and design 

material could be interpreted into program code. Increasingly, the use of a structured 

methodology became mandatory, as standards bodies and procurement agencies 

demanded that structured methods should be used for systems development.

Despite the wide-spread support of structured methodologies, dissenting voices on the 

subject started to question the underlying rationale behind such approaches. The first was 

McCracken & Jackson (1981) who, whilst not directly attacking structured 

methodologies per se, criticised the idea that the development process could follow a 

strict waterfall life-cycle. They argued that the development process was not purely 

prescriptive, that in certain situations analysis and design tasks would often overlap. This 

argument was picked up by Boehm (1988) who attempted to promote a spiral model as 

an alternative to the waterfall model, where the emphasis was on cycling through smaller 

stages, refining the conception of the system being developed over a period of time. Such 

concepts fitted poorly with the structured methods of the time, which depended on tight 

cohesion between the modelling techniques utilised. It took changes in development 

tools and the computer systems being developed to see Boehm’s model, and iterative 

approaches in general, realised. The introduction of cheap, affordable small-scale 

computer systems in the early 1980s saw an explosion in the range of tasks for which 

computers were used. Micro-computers were becoming increasingly popular, not only 

for home-based entertainment, but also in small organisations, where large batch- 

processing mainframe computers or mini-computers had been the computing norm. The 

development of graphic user interfaces as a form of interaction entailed distinct changes 

in the manner in which small-scale systems were being built. Interaction brought its own 

problems. Existing computer systems were largely automated versions of manual 

business systems that had been in use for decades. The requirements for such systems 

were often easy to define as the understanding of the task of payroll, accounting and

* There are three agreed viewpoints of design. These are process, data and event. The early SA/DT
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financial systems was very mature. Interactive systems posed two problems for 

developers and advocates of methodological approaches to design:

• The first was that there were now a multiplicity of ways in which the interface could 

handle interaction. Designing the interaction between the user and the computer was 

easy at a low (i.e. machine) level, but the prototype screens or mock-ups now being 

developed as demonstration vehicles were more tangible and malleable than program 

code, and it became easier for users involved in the design process to recognise 

problems or demand changes^. The tastes of the individual users often had to be 

catered for. This was very difficult to cater for in a one-shot situation like that 

enforced by the waterfall life-cycle concept.

• The second problem was that systems design was now being applied to problem areas 

for which computer systems had not been applied before. Graphical type-setting 

(Bodker et al, 1987), computer aided design packages (Clegg, 1988), and similar 

novel systems were now being developed, often with implications for design practice. 

The lack of expertise or explicit knowledge about such activities made it harder for 

requirements to be gathered at the initiation of a project.

So, the changes in computational capability, and the implications these had for advances 

in interactivity, had a major impact on the variety and complexity of computer systems 

being developed, as Figure 2.3 illustrates.

methodologies concentrated on process design.
® Structured methodologies initially encouraged the participation of users in design in a review capacity 

(DeMarco, 1979). The observation that users are more pro-active in reviewing tangible products rather 

than abstract design has been noted elsewhere (e.g. Harker, 1991 & Greenbaum & Kyng, 1991).
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Figure 2.3: Technical impact on the application of IT and methodologies

Another influence on the manner in which systems were being developed was the 

changes in the technology used to develop systems. On many projects, older 2nd and 3rd 

generation computer languages were being replaced by faster and more flexible 3rd and 

4th generation database languages. As it became easier for programmers to program in a 

more iterative manner, there was increasing pressure on designers to develop products in 

a similar way. The prototyping methods that originated from the work done by Boehm

(1988), like Rapid Application Development (RAD) (Martin, 1991), and those more 

influenced by building on alignment with structured methodologies (e.g. the prototyping 

methodology of Lantz (1987)), are all responses to the increasing blurring between 

analysis, design and implementation.

Structured approaches were increasingly criticised for their failure to adapt to such 

developments. Indeed, research evidence was starting to be produced, claiming that there 

was a disparity between the way in which a methodology defined development tasks, and 

the ways in which these tasks were being carried out. Fitzgerald (1996) has noted the use 

of methodologies as a safety-net or ^comfort zone ' where the benefit of using one is 

psychological - even if the interpretation or implementation is at odds with that 

prescribed by the methodology. Other researchers argued that the use of the best-

Theory and Practice of System Development Methodologies: A Conceptual Framework 40



intentioned methods could be counter-productive, even damaging (Morris, 1994; Booch 

1994).

The inflexibility of such approaches - they had largely been developed in order to 

standardise practice and replace expertise, leaving individual analysts little scope for 

reacting to the needs of individual projects - led to the direct customisation of 

methodologies. Customisation of methodologies was not a particularly new 

phenomenon. Organisations had been customising methodologies to suit their own 

working practices since structured methodologies had been introduced, often releasing a 

company-specific version of a methodology (Bubenko, 1986).

However, some of the more comprehensive (and therefore cumbersome) methodologies 

began to be customised on a project-by-project basis, in direct response to the needs of 

the individual project. Edwards et al. (1989a) illustrates this phenomenon with the 

SSADM methodology, where over a number of projects the spread of tool and technique 

use was varied. In a study looking at 25 respondents to a survey, they identified 68 

SSADM techniques in use for program specifications, but also 65 non-SSADM tools and 

techniques:

'̂‘Although most o f the respondents who had implemented SSADM-designed 
systems thought that SSADM products gave a good specification to programmers, 
the products handed over as part o f the specification varied both in number and 
type and included both SSADM and Non-SSADM products.̂ "* p27 (Edwards et al, 
1989a).

Another challenge to methodology use came from disciplines and interest groups with 

little previous involvement with computing. The development of new computing 

technologies and novel applications led to an increased interest in the promotion of 

participative design, approaches whereby users could be active rather than peripheral 

actors in the design process. The values expressed by the early adherents and promoters 

of such approaches varied. Early proponents with socio-technical systems theory 

backgrounds saw a more participative approach as vital for dealing with the new 

uncertainties of system development, particularly in dealing with evolving requirements 

(Harker, 1991; Eason, 1988). Another school of thought, commonly labelled the 

Scandinavian School, saw these new technologies, and particularly the development of 
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novel applications, as a way of reducing capitals influence over labour - giving the 

worker more control over the work that they do, and challenging the dominant 

management philosophies that were commonly adhered to (Kyng, 1988). Heller (1991), 

in a critical evaluation of the promotion of co-operative work, labelled these movements 

as part of a libertarian movement within academia; an attempt to project the idealism of 

researchers into the ISM discipline and the high-tech workplace.

Where are we now? The maturing of the information systems methodology discipline has 

seen a fragmentation of the field; as the range of problems that IT is applied to increases 

dramatically, a number of distinct methodologies have been developed, many with 

fundamentally opposing value systems. Two distinct schools^ of thought on methodology 

are discussed in the following section.

2.4 Schools of thought on System Development

Two broad schools of thought have developed on the topic of information system 

development, each with clearly differing value systems. Table 2.1 illustrates a simple 

taxonomy for differentiating between the two schools. The recent proliferation of novel 

approaches to systems development has not seen a reduction in the popularity of more 

conventional, structured approaches. Each are seen as filling a particular niche. The 

rationalistic approaches continue to be used in organisations where the values that 

structured methodologies support - the management of technical complexity and the 

reduction of costs - are evident in the organisational culture or are important problems to 

be dealt with in the system under development. Reflective approaches are often utilised 

by projects where the system being developed needs to address social values, particularly 

where the commitment and consensus agreement of stakeholders are felt to be important 

factors.

 ̂It could be argued that there are more than two distinct schools. It could be argued that the systems 
theory school is distinct from the reflective participative school. However, the values of the two are 
broadly compatible, and their views on the iterative generation of requirements are almost identical.
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RATIONALISTIC REFLECTIVE

Inherent
Values

(Primary) Technical: The use of the 
method leads to a more robust product. 
(Secondary) Economical: The use of the 
method results in products being developed 
faster and with less cost.

(Primary) Social: The use of the method 
results in a system that all users will want to 
use and improves the working environment of 
the user,
(Secondary) Economical: The use of the 
method results in products being developed that 
meet the real needs of users.

Dominant
Life-Cycle

Waterfall: Requirements are developed at 
the beginning of the project.

Note: Although iterative approaches may 
be used the dominant view on requirements 
is that the majority of them are visible and 
definable.

Evolutionary: Requirements need to 
develop over time as the understanding of 
the problem increases.

Note: The dominant view on requirements 
is that the majority of them need to be 
socially negotiated. Different viewpoints on 
the requirements need to be recognised.

Examples
highly rationalistic largely rationalistic largely reflective highly reflective

^  w
SSADM RAD

^  W
Multiview Scandinavian 

Participatory Design

Table 2.1: A Taxonomy of development philosophies

The values of the individuals, groups and organisations involved in the development 

process will have a major impact on the interpretation of the method. This issue will be 

covered in detail in section 2.8

2.5 Rockart’s Model of Organisational Learning

The theme being implicitly communicated in section 2.3 is the link between technology 

and methodology development.

This thesis argues that the methods required to develop a computer system are 

intrinsically tied to the type of system being developed and the available technology; 

along with other factors. The following sections illustrate this view, using organisational 

learning models to illustrate paradigm shifts - both in the types of application being 

developed and the methods used to create them.
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Rockart's model of application evolution (Rockart 1983; Scott Morton & Rockart, 1983) 

defines three 'eras’ that categorise the changing role of IT in organisations:

• Era 1: Administrative era: Basic accounting and other routine supportive tasks, like 

payroll administration, are automated. The development of applications are based on 

simple languages (Cobol etc.), the applications are primarily terminal based, with 

links to a central mainframe, and the applications are likely to be batch processed.

• Era 2: The extent o f IT usage is increased. Operational applications, like process and 

production control and inventory checking are automated. There is a corresponding 

shift from batch-processed to on-line capability.

• Era 3: Rockart's 'Information era'. Many highly interactive systems are introduced. 

These are built on top of existing transaction technologies.

Rockart (1983) presumes that as the technologies change, so do the methods needed to 

create them and the management structures required to enact change (Rockart, 1983). 

Saarinen (1989) and others (e.g. Eason, 1988) see this change as a move towards the use 

of more evolutionary, incremental IS development strategies, a finding that is supported 

by the overview of the historical trends in methodology outlined in Section 2.3.

While Rockart (1983) may suggest a strict categorisation between eras of computing and 

the type of skills, techniques and methods employed, there is little evidence to say that 

revolutionary changes in approach are necessary, or indeed (at least in the short term) if 

such dramatic changes are possible. Neither is there any strong evidence to suggest that 

the current crop of methodologies are extendible to cover problems relating to all three 

eras. Although some of the more novel approaches are particularly useful for 

‘information era’ projects, there is still no one methodology or philosophical paradigm 

that can claim to be universally applicable:

“ ...we arg^e that it is unreasonable to rely on one approach. Each o f the themes^ 
has strengths and weaknesses and our practical work suggests that tools and

* Avison and Wood-Harper define six themes that they feel have been instrumental to the continuing
development of methodologies, from systems approaches to prototyping and data analysis.
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techniques appropriate for one set o f circumstances may not be appropriate for 
others."'' p. 98 (Avison & Wood-Harper, 1991).

Organisational learning plays an important part in determining the growth in the use of a 

particular development strategy, and moving from a development strategy based on Era 1 

characteristics to development strategies based on Era 3 characteristics is not a simple 

task. McFarlen et al.’s (1983) model of technology assimilation illustrates this process in 

four stages:

• Stage 1: An initial investment in the technology is made. Effort is expended in

learning about the technology, its uses, and how it can be used.

• Stage 2: Pilot projects are carried out in order to make interested parties aware of the

possibilities of a technology.

• Stage 3: Control is exerted by the organisation and guidelines for the use of the 

technology are made.

• Stage 4: The technology is now in widespread use.

My position on McFarlen et al. (1983) is that the adoption of methodologies is very 

much like the adoption of technologies, with some provisos, which I will detail later in 

this section. The slow examination, exploration, interpretation and dissemination 

(organisational learning) model applies to methodologies as long as the context is stable 

and the methodologies are used for simple projects were the requirements are known in 

advance. Bubenko’s (1986) observations on the development of organisational 

methodologies can be equated with stage 3 of McFarlen et al.’s model, when an 

organisation may customise a methodology to suit its own needs.

If we accept both models, we could, by association, argue that the demand for evolution 

in methodologies, like the applications created with them, are technology-led and have 

been originated because of changes in technological eras. The arrival of more reflective 

design philosophies like the Scandinavian approach to design (Bjerknes et al., 1987) and 

more flexible software engineering approaches, like object-oriented design and 
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programming, can be traced to the arrival of new highly-interactive technologies (like 

high-resolution graphical capabilities on PC’s) and more powerful computers. The 

gradual evolution of some of the more mature structured methodologies (like SSADM) - 

introduced when era 1 technology dominated - can be also be traced to greater demands 

for on-line interactive systems replacing the need for batch-processed financial systems.

Section 2.3 illustrated the link between methodology and technology. The proliferation 

of iterative evolutionary approaches to the development of information systems over the 

last few years can be interpreted as a confirmation of the arrival of Rockart’s information 

era within a number of organisations. The reasons why such approaches are required are 

to do with the ‘uncertainties’ involved in developing interactive systems. Figure 2.5 

illustrates this problem.

Clearly Understood
STAGE 1 STAGE 2

e.g., payroll systems e.g., word- 
processing packages

Poorly
Defined

STAGE 3

e.g., collaborative 
working systems

Poorly Understood

Figure 2.5: The Growth of uncertainty in systems development

The two dimensions in Figure 2.5 are used to illustrate the growth in uncertainty in 

system development. The vertical axis refers to the degree to which we understand and 

are familiar with the system being developed. The horizontal axis refers to the degree to 

which we can define the workings of the system to be developed. The diagram shows
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that Stage 3 applications® are poorly understood - mainly because of their novelty - and 

poorly defined - making it difficult to define requirements in detail. But the implications 

go far beyond requirements. Iterative approaches are needed to develop requirements 

over time, and more importantly, Jayaratnas (1994) What?How? Why? criteria for 

identifying a methodology are even more tenuously applied to these problems; the 

structure, toolset and protocol of a methodology will be contingent on the characteristics 

of the development situation.

One aspect of the information era that both Rockart (1983) and McFarlen et al. (1983) 

would not have been in a position to predict was the massive change in organisational 

structure and processes that accompanied it. Fundamental changes in the way in which 

work is carried out have resulted from the adoption of innovative new technologies as 

part of the information era. The world we live in has become more complex and dynamic 

- even turbulent (Maclaren et al, 1991). There have been major changes in IT usage 

brought about by changes in international trade, labour relations, and increased 

competitiveness between firms. Organisations are re-structuring at a dramatic rate, 

concentrating on their core proficiencies, relying to a lesser extent on full-time 

permanent staff, relying far more on project-based work, and are more likely to sub

contract major pieces of work.

Again, the result of this ‘uncertainty’ in both the novel areas in which computing power 

is being applied and the rate of organisational turbulence or change can be major 

problems in fulfilling stage 1, 2 and stage 3 of McFarlen et al.’s (1983) model. While the 

technologies themselves (computers, output devices etc.) have some permanence within 

the organisation, organisational learning about the methods and methodologies it uses to 

develop IT systems is hampered by the fact that:

• Applications based on that technology will have a limited shelf-life (i.e., they will be 

relevant to the work that the organisation carries out for only a short period of time.)

’ Referring to Rockart (1983).
Seemingly accurate predictions of current and future business environments have only recently been 

developed (e.g. Drucker, 1988).
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• Mutable requirements (requirements brought about by changes to organisational 

processes and structures) will have a major impact on projects. Likewise, changes in 

staff are likely to be more frequent (themselves a source of unpredictable problems if 

those people fill an important role on the project - like being a user specialist).

The lack of permanence within an organisation damages organisational learning, 

particularly when the object of the learning exercise is an idea-based or knowledge based 

entity like a method for developing computer-based systems rather than a physical entity 

like an application or a technology. While the organisation will still leam more about the 

technologies it is using, and be able to move from stage 3 to stage 4, learning about the 

methods it is using is a slightly more difficult task, and the results of stage 1 & 2 are 

likely to far too unreliable and non-generalisable in order to help an organisation 

‘control’ or standardise the use of methods - the use of a method is contingent on too 

many factors. The result is that methodologies can or will often be customised on a 

project-by-project basis; their interpretation will be contingent even if the theoretical 

base is static.

The major impact of the proliferation of highly interactive systems has been in the 

proliferation of many different types of highly interactive product and a corresponding 

evolution and fragmentation in the methods used to create them. The use of 

methodologies is increasingly contingent on the development situation, and attempts to 

rigidly standardise practice are doomed to failure:

''The ...[problem] concerns difficulties relating to the consistency o f standards in 
organisations that adopt a contingency approach. Because o f the nature o f  
contingency approaches, information systems will he developed using different 
techniques and tools and in different ways, dependent on the particular situation. 
This does mean a loss o f common standards to some extent and this is one o f the 
practical benefits that the use o f an information systems development 
methodology is supposed to provide. " p. 109 (Avison & Wood-Harper, 1991).

Section 2.3 illustrated some of the major deterministic influences on the growth and 

development in information systems methodology usage. This section vdll be concluded 

with an illustration of the major changes this has brought about in the information 

systems methodology field.
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An issue that has been re-iterated within this chapter is that the proliferation and 

differentiation of methods and methodologies is exactly what would be predicted given 

the increasing size and complexities of new technologies, and the pressure for more 

effective processes and systems (Maclaren et ah, 1991). Three overlapping determinants 

for customisation of methodologies have been identified; the methodology itself and the 

values it incorporates, the organisation and the degree of rigidity in its structure and the 

uncertainty of its processes, and finally, the situation; which details the type of system 

being developed, our understanding of it and our knowledge of suitable definitions. 

Figure 2.6 shows our modef ‘ of these three factors.

Organisation Methodology

ValuesContext/
Communicath

Hierarchic; Technical

Social

Uncertain

Problem

Situation

Figure 2.6: Determinants of Methodology customisation

Figure 2.6 shows that when the values of a methodology, the culture of an organisation 

and the situational context are all in alignment, then the extent of customisation required 

is negligible. If not, then the development group will develop a strategy that interprets a 

methodology in a particular way, and this is something that Figure 2.7 hints at. This 

research project aims to identify some of the determinants and relationships between the 

three elements of methodology customisation.

" A vison & Wood-Harper (1991) produce a similar model - with the three entities being methodology, 
situation and analyst/user group. Their definition o f situation subsumes information about the
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2 .6  The Role of Process in the Framework

In section 1.3, the importance of the concept of process within this research study was 

highlighted. The role of process within the conceptual framework is to highlight how the 

formal process embodied by a methodology is combined with other major factors, like 

the characteristics of the host organisation and situation, in order to reflect the types of 

pressures for methodology customisation, if any, that a project is under. The concept of 

‘strategy’ becomes crucial as a label for these resultant processes. The conceptual 

framework needs to reference different types of processes in order to reflect the relative 

influence of methodology and other factors. This requires efforts to categorise different 

types of strategy or process, and is an issue covered in section 6.6.

2.7 Research Issues

Figure 2.7 illustrates the fact that the interpretation of a methodology is dependent on a 

number of factors. Identifying some of these factors is part of the problem that this 

research study seeks to tackle, and Figure 2.6 helps to point this research in the right 

direction.

Deterministic Factors

' Methodology

Figure 2.7: Strategy as an interpretation of methodology

A number of research issues need to be raised in order to make sure that the research 

does produce interesting, informative and valid results. Critical evaluation of approaches

organisational context. My definition o f  situation includes user/analyst experience and knowledge, which 
they define as a separate section.
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to development of suitable strategies need to be produced, and these will be covered in 

the next chapter. There is also the need to show that a disciplined approach to developing 

research material has been followed; this research is of little consequence if the results 

cannot be reproduced or verified. Chapter 4 lists the research method followed.

The final issue to be dealt with concerns the reasons why similar research studies have 

not been carried out in the past. As Chapter 1 argues, this is partly due to the lack of 

empirical evidence (provided through case studies) of methodology use. The second 

problem concerns the difficulties in giving guidance on methodology customisation. For 

the rationalistic school, customisation of methodologies provided a threat to the 

consistency and standardisation of practice with methodologies. They also threatened the 

rigid structure of a methodology (as illustrated in Figure 2.1). Techniques used by 

structured methodologies are highly coupled - that is, the results from the use of one 

technique would feed into the use of another. Allowing a methodology to be customised, 

either by the choice of new tools or the addition or deletion of stages would threaten the 

linear transformation of design information. Only recently have limited attempts been 

made to give guidance on the customisation of structured methodologies; with SSADM 

users being the first beneficiaries (CCTA, 1994).

In the reflective schools, the customisation of methodologies is often seen as necessary, 

but authors shy away from being too prescriptive about the choices or criterion that need 

to be considered. In their promotion of participative approaches to design in the book 

Design in Action\ Greenbaum & Kyng (1993) explain their reservations about giving 

guidance on tool usage:

While we didn’t intend to write a ‘how to’ book, we are sometimes frustrated by 
the fact that in this volume we have given you a fair number o f examples o f what 
we did, with very little guidance on how we did it. In earlier drafts, in fact, most 
authors wrote about what they did and gave suggestions for doing it. But we 
found that this approach was too general, and that, for the most part, people 
reading the early drafts still felt confused about how to go out and do it. Indeed, 
i f  we take our own writing seriously, we repeatedly point out that describing 
work practice is a difficult and risky venture and that choosing the language 
game to communicate it in is a matter between the users and designers 
themselves!’’ p.277
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In conclusion, the reason why similar work has not been carried out is because it is 

unreasonable to expect either school to compromise their core values.

2.8 Summary

This chapter has explored some of the reasons for the fundamental philosophical 

differences between schools of thought on methodology and highlighted the defining 

characteristics of each. Technical innovation in the ways in which IT can be utilised was 

highlighted as a major driving force in methodology development, and organisational 

learning strategies have been identified as an important factor in methodology adoption. 

Finally, some of the key issues in interpretation of practice were highlighted.

One of the main results of this review is to reveal the complexity of the original 

description of the problem, as described in Figure 1.1, even further. While Figure 1.1 

gave the impression that the link between practice and theory was a closed loop, a 

number of other influencing factors are now evident, as Figure 2.8 illustrates.

Changes in the 
tasks to which 
IT is applied

Changes in 
Technology f  P ra c tice

Changes in
organisational
behaviours

Influences from 
other disciplines

Theory
Technocratic
Idealism

Libertarian
Idealism

Figure 2.8: Factors Influencing Practice and Theory of System Development

The problems in addressing the deterministic factors affecting methodology 

interpretation are the clear research issue in this instance:

“Ways need to be found to help the analyst to make educated but practical 
choices on how to fit a method to the specific demands o f each project. I f  the 
contribution o f a method to the end result can be understood, then it may be 
possible to ensure that the qualities desired in the end result can be specified to 
help the analyst plan their workl^ p.318 (Hughes & Reviron, 1996)

Theory and Practice of System Development Methodologies: A Conceptual Framework 52



The loop between practice and theory illustrated in Figure 2.8 is further complicated by 

the fact that there is a time-lag between the two poles. Fitzgerald (1996) suggests that we 

are using theoretical approaches to development that reflect an image of development 

problems and practice ten years ago. The danger here is that the concept of ISM theory 

may be abandoned altogether, as developers work around problems they have without 

resorting to finding solutions in research. If the gap between practice and theory is to be 

managed, this problem needs to be dealt with. Change needs to be made to peoples skills 

and attitudes. As Eva & Guilford (1996) note, the viewpoints and expectations of those 

involved in the ISM and software engineering disciplines need to evolve. An attempt has 

to be made to position methodology as a contingent and contextual strategy for 

development rather than a rigid ethical viewpoint:

^\..and the paradigm for systems analysis and design is changing because o f the 
rapid evolution o f new techniques and new technologies, but the old skills and 
old attitudes are not keeping pace. This, perhaps, is where our challenge lies 
now, and where we must turn our attention. ” p.95.

Chapter 3 investigates some of the initial attempts to tackle this problem, either through 

the development of toolboxing theory, or earlier attempts at defining categorisations of 

development problems and strategies. Additionally, existing models which attempt to 

reflect deterministic factors are explored.
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Chapter 3 - Critical Review: Attempts to Bridge 
the Gap

3.1 Introduction

The purpose of this chapter is to explore recent attempts to bridge the rift between 

practice and theory of the use of system development methodologies. Toolboxing 

approaches (reflecting both rationalistic and reflective paradigms) are critically 

examined, as are the respective views on process and product centred-views on 

development. Shortcomings and shortfalls in the respective viewpoints are analysed, and 

the research in this thesis is positioned in regards to meeting or tackling these 

shortcomings.

3.2 Attempts to Bridge the Rift

There are two main schools of thought on attempting to bridge the rift; namely those that 

promote a toolbox of methodologies (Davis, 1982), and those that advocate a toolbox of 

techniques (livari, 1989). The later can also be divided into those that promote a 

methodological framework (Avison & Wood-Harper, 1986) and those that do not; 

preferring to concentrate on clarifying the distinction between techniques (Benyon & 

Skidmore, 1987 & Kensing & Munk-Madsen, 1993). Each of these have their own 

emphasis on the manner in which the gap should be bridged, as the following 

descriptions illustrate.

3.2.1 A Toolbox of Methodologies

The Toolbox of methodologies idea was first put forward by Davis (1982), who argued 

that a simple framework of methodologies could be created, helping the analyst choose 

the right methodology for the right situation. In order to implement Davis’ theory, 

analysts would need to leam a number of methodologies, with each methodology being 

suited for a particular type of development. The analyst would then use a fi-amework, and 

ideally, their own experience of situations, to choose between the methodologies in the
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toolbox. Davis (1982) defines the following criteria* as decision points in the selection of 

a methodology:

• the complexity of the system being developed and its level of ‘ill-structure’;

• its current state of ‘flux’ or uncertainty;

• the experience and skills of analysts;

• the experience and skills of users, and the skills required.

The beliefs underlying Davis’ theory are that:

• methodologies are constant; it is situations that change;

• a methodology can be mapped onto a distinct situation;

• an analyst can leam the full range (or subset) of methodologies.

There are a number of factors that can be immediately criticised in Davis’ theory. The 

first is that Davis implicitly believes that the link between theory and practice can be 

bridged without customising a methodology; for him, it is the situation that changes, not 

the (interpretation of) methodology. By believing that a methodology suits a particular 

situation, Davis is arguing that there is a methodology to suit every problem. In Chapter 

2, I argued that this was not necessarily the case, a number of other factors 

(organisational learning, values etc.) coming into play.

Other, more practical, criticisms of the toolbox of methodologies theory can be made. 

The first is the effort required to put the theory into practice. Expecting analysts to leam 

a number of methodologies is highly impractical (Avison & Wood-Harper, 1991); the 

learning overheads associated with such a requirement are likely to be too high:

“77ze complexity o f information systems methodologies would seem to go against 
Davis ’ view that information systems departments ought to have available (and 
analysts he familiar with) a number o f methodologies, any o f which might be 
chosen for a given situation. It is too ambitious, perhaps, to expect systems 
analysts to know many methodologies, with different philosophies, as well as

' Other interested parties (e.g., Bums & Dennis, 1985; Capper, 1985; Episkopou & Wood-Harper, 1986) 
have either attempted to expand Davis’ list of criteria (position in the life-cycle, etc.) or have approached 
the methodology selection problem from a compatible viewpoint
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different techniques and tools, covering different parts o f the lifecycle.” pi 09 
(Avison & Wood-Harper, 1991).

While Avison & Wood-Harper’s criticism is a strong one, it needs to be (and can be) 

strengthened further. The learning requirement is practically impossible, not only 

because of the range of techniques that an analyst would need to leam^, but rather 

because of the notational differences in the treatment of techniques. Data flow diagrams, 

for example, have been around for so long, and are featured in a huge number of 

methodologies, that there has been an evolutionary drift in the notations (and stylistic 

requirements) across methods (Sasse & Fulton, in press). A developer used to a particular 

notation may implement aspects of the DFD that are considered poor design or even 

wrong within a particular methodology. This would be considered a major problem if the 

project used CASE tools that objected to this type of representation.

The major problem, however, with Davis’ theory is the difference in value systems 

between methodologies. While it may be possible that an analyst can leam a small 

number of methodologies, methodologies with conflicting value characteristics to those 

of the analyst are unlikely to be learnt^. An analyst with a value system and beliefs 

associated with the democratic and participative design of computer systems is unlikely 

to be eager to leam SSADM, and likewise, a senior SSADM developer is unlikely to be 

able to grasp the subtle nuances of participative design - each methodology having 

objectives, training requirements and philosophical viewpoints at odds with the 

experience and world-views of the individual analyst.

3.2.2 A Toolbox of Techniques

Although there has been interest in Davis’ theory'*, more prominence has been given to a 

general toolboxing theory, as promoted by livari (1989). livari suggested that a toolbox 

of techniques and tools, rather than a toolbox of methodologies, would greatly improve 

the analysis and design process. This has been interpreted in two different ways:

 ̂ The overlaps in techniques between methodologies are more prevalent than methodologies with 
mutually exclusive tools and techniques.
 ̂Davies & Ledington (1986) have illustrated some of these problems, in teaching managers and 

experienced analysts how to use SSM.
'* Jayaratna (1996) also discusses some of the criteria for methodology ‘choice’ - but falls short of 
describing a toolbox of methodologies.
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• a set of tools being interpreted within a methodological framework (as promoted by 

livari and others (Avison & Wood-Harper, 1986);

• a ‘free-form’ toolbox e.g., (Benyon & Skidmore, 1987 & Kensing & Munk-Madsen, 

1993).

These two options are discussed in the next two sections.

3.2.2.1 Toolbox of Techniques: A Contingency Structure

livari has promoted a different approach to Davis, arguing that a more effective approach 

is to guide contingent decisions within a methodological structure, rather than outside it. 

This would counter the problems raised with Davis’ theory by promoting:

• a stable selection of tools and techniques that analysts could be expected to leam;

• a collection of tools and techniques that are fundamentally compatible.

The beliefs underlying livari’s approach contrast quite clearly with those of Davis 

(1982), and argue that:

• the use of methodologies are essentially contingent;

• a methodology can be interpreted (by a user) to meet a particular situation;

• a methodological framework needs to be used to guide that interpretation.

The contingent factors that livari defined are largely strategy-based, that is driven by an 

analyst’s perception of problems and the choices available in forming ameliorative 

action. livari argues that practical choice between tools and techniques within a 

contingency framework are dependent on the following factors:

• The complexity, or degree of comprehensiveness, of the design process required;

The choice of an 'alternative’ or ‘goal-oriented’ strategy ;

* A ‘Goal-oriented’ strategy, assumes that consensus on requirements can be reached, and the project can 
then work towards a visible goal. An ‘Alternative-oriented’ strategy assumes that consensus on 
requirements cannot be reached, and that requirements need to be negotiated on an on-going basis.
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• The choice of an adaptation strategy -based on our perception of future change; 

basically what is our position on, and how are we going to deal with, requirements?;

• The choice of a strategy for implementing the system.

While livari made a limited attempt to define some of the tools and techniques to be used 

within such a framework, livari’s own methodological framework has been, in terms of 

being a focus of reseæ-ch debate in this area, superseded by Multiview (Avison & Wood- 

Harper, 1986; Avison & Wood-Harper, 1990), which, while drawing heavily on livari’s 

ideas, has developed a framework and toolset of its own.

Multiview is, in the words of its authors, a ‘blended’ methodology, drawing on a range of 

influences, or ‘themes’ representing important or emergent areas of information system 

development practice. It aims to blend together a range of important systems analysis 

approaches, from systems approaches, like SSM (Checkland & Scholes, 1991) in order to 

analyse human activity within an organisation, right through to conventional analysis 

approaches, like structured analysis and data analysis techniques in order to define 

technical requirements. While it clearly tries to acknowledge a number of important 

design issues, from technical clarity and completeness to social acceptability. Multiview 

is at heart a systems approach, a fact confirmed by the importance given to the initial task 

in the Multiview framework (Figure 3.1), the analysis of human activity, and the 

emphasis placed on the critical tool in their framework; their own interpretation of the 

soft systems method. Further evidence of the methodologies (and the authors) 

sympathies can be seen in their own critical review of the emerging themes in 

methodology development, and their rejection of the concept of a universal methodology 

(Avison & Wood-Harper, 1991):

• Tools and techniques useful in one context may not be appropriate for others.

• ‘Fuzziness’ in some developments requires ‘attack on a number of fronts’. An 

exploration of all of these fronts will lead to a more complete understanding of the 

problem, and therefore improve the chances of developing a successful solution.

• During the lifetime of a project, an information systems development takes on 

different views or perspectives. A methodology should incorporate each of these 

views, whether they are organisational, technical, political etc.

Theory and Practice of System Development Methodologies: A Conceptual Framework 58



Inputs and outputs
necessary for non-
application areas (will it 
^ e c t  anything else in the 
computer solution?)

Design technical
aspects

Technical 
requirements

Entity
Model

Design human- 
computer 
interface

^  Inter-relationships 

^  Outputs

Entity
Model

Analyse and design \ -  
socio-technical j

2
Analyse

informationPrimary 
model

Function Mod
aspects

 >
Application (what will it do?) 
Information retrieval (what 
information will I get?)
Database (what data are 
involved?)
Database maintenance (how do I 
maintain the database?)
Control (what errors are detected?) 
Recovery (what happens when it 
goes wrong?)
Monitoring (is the system 
performing as specified?)

Human-computer interface 
(what inputs and outputs are 
there?)

Computer task requirements 
role-set people tasks

Analyse human 
activity

Social aspects (how will it 
affect me?)
Role-set (will my job 
change?)
people tasks (what will I 
have to do?)

>
Figure 3.1: The Multiview Framework (Avison & Wood-Harper, 1991)

The implication in the latter two points of the need for active problem identification; 

taking account of several viewpoints in order to gradually improve the understanding of 

the problem - is a particularly strong pillar of many systems-based approaches.

The major criticisms of the contingency framework idea concern the implementation of 

Multiview, rather than the contingency concept. As other critics - in particular Bell 

(1996) - note, the Multiview method, whilst designed as a contingency approach, boasts 

little of what would be expected of a contingency approach. There is no tangible 

evidence of a framework in which criteria can be evaluated®, and combinations of tools 

and techniques identified. Indeed, the Multiview framework as expressed in Figure 3.1 is 

essentially a stage-based model, the use of arrows denoting a flow between sequential 

stages as Bell (1996), quoting Watson (1995) notes:

 ̂There are no ‘specified criteria’ for adaptation as such within the methodology, and there is little detail 
on the alternatives available to the designer in a particular context; either in strategy or tools.
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'‘'‘Their focus on the linear ordering o f stages derives from the way that outputs 
from earlier stages become inputs to later stages or major outputs from the 
methodology''' p. 167

The authors of Multiview argue that while the framework is implicit, the cases in which 

Multiview has been used clearly show the interpretation of the framework (Avison & 

Wood-Harper, 1991; Wood-Harper, personal communication, 1996). However, the 

failure to define a tangible framework brings us full-circle to the problem being tackled 

in this research, that we know little about the process of customisation and adaptation of 

methodologies; a problem that Multiview, a contingency approach without an explicit 

contingent framework, fails to tackle.

Finally, minor criticisms about the contingency framework idea as espoused by livari

(1989) concern the tools and techniques placed Avithin a framework. An interesting 

problem with this theory is making sure that a wide enough scope of tools and suitable 

alternatives or choices between tools are made available. Multi view fails to accomplish 

this, detailing only three major techniques in detaiF, all of which clearly define the early 

stages of the methodology; somewhat surprisingly, each stage having been inherited 

from older methodologies largely intact (Bell, 1996). An interesting research question is 

whether relying on a limited core set of techniques - and trying to stretch them to cover 

every possible eventuality - is a practically feasible proposition. Multiview illustrates the 

problem; when creating a methodology, you have to make considered choices on 

appropriate techniques to fit into your structure (Avison & Wood-Harper, 1991). This is 

quite possibly the major weakness of livari’s theory.

3.2.2.2 A Toolbox of Techniques: A Taxonomic Structure

The third, and final, toolboxing approach is one that has been heavily (and increasingly) 

influenced by the Scandinavian school of design. Two viewpoints dominate. The first 

looks at system development from a craft-perspective, the example being Benyon & 

Skidmore’s (1987) framework, which attempted to present a taxonomical model of the 

differences between techniques, and at the same time advocating a less rigorous (non- 

methodological) based approach to development. The second viewpoint being those who

’ SSM in stage 1 and entity-relationship modelling and data-flow diagrams in stage 2
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have intentionally avoided the methodology question, as in Kensing & Munk-Madsen 

(1993), which defines criteria for technique selection in detail. Both of these approaches 

offer interesting ideas, and will be explored in this section. Both models incorporate the 

following beliefs:

• that methodologies are (largely) redundant, or of secondary concern to questions 

concerning the suitability of tools and techniques;

• that a user needs to rely on expertise to choose the right combination of tools for a 

distinct situation;

• that a taxonomic framework can be used to help (or illustrate) that interpretative 

decision.

Benyon & Skidmore (1987) attempted to develop a model in order to illustrate the 

differences between the tools and techniques commonly used. Using a street-map 

metaphor, they split techniques into categories describing the type of information they 

represent and the granularity of detail in the models or representations that are developed. 

As Figure 3.2 illustrates, we can make a distinction between conceptual models in SSM 

and data dictionaries by saying that with the conceptual details we can get a good 

overview of the area, with knowledge of the land-marks and districts on our map. Data 

dictionaries focus down on specifics; the streets themselves, the number of houses, the 

length of the street and so on.

Soft systems approach 
(systems model)
/

Participative 
approach

Structured systems analysis 
(data flow diagrams)

Traditional approach 
(flowcharts)

Data centred approach 
(Data dictionary/Data analysis)

National
map

Major
routes

Street
plan

Figure 3.2: The street-map metaphor (Benyon & Skidmore, 1987)
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While Benyon & Skidmore’s (1987) categorisation is (necessarily) simplistic, it does 

help to illustrate the differences in make-up and suitability of distinct models and 

techniques. Benyon & Skidmore further define the characteristics of methods by 

outlining what they feel are the primary uses of the model; and therefore going further 

than the map metaphor. They define four tool characteristics:

• Communication - aid the communication between groups and individuals within the 

development project;

• Exploration - analyse fuzzy or ill-defined problems;

• Experimentation - develop and make considerations between a number of 

development options;

• Prediction - make predictions on possible problems or suitable implementations.

Table 3.1 illustrates the tool characteristics that Benyon & Skidmore (1987) apply to the 

list of tools or techniques they have listed. As far as the ‘appropriateness’ of using one 

tool over another is concerned, Benyon & Skidmore (1987) define five factors:

• The reason for using the model (exploration, communication, experimentation or 

prediction).

• The level of detail required.

• The management style of the organisation.

• Organisational size hierarchy and norms.

• The nature of the system trigger.

The authors argue that ultimately the analyst should be skilled in each of the approaches 

mentioned in Figure 3.2 and Table 3.1, to a level where they are able to select the most 

suitable tool for the job. Their defence of this craft (expertise) based approach is based on 

their perceptions of the weaknesses of distinct methodologies:

''We feel that it is unlikely (if not impossible) that a single methodology could 
prescribe how to tackle the great variety o f tasks and situations encountered by 
the a n a ly s t.p.7 (Benyon & Skidmore, 1987)
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The rationale for their argument is based on what they feel to be an increasingly 

important ability of the systems analyst - to be flexible - in order to meet increasingly 

congruent demands from the market-place.

Tool Primary uses of model

Systems model Exploration
Communication

Data Flow Diagram Exploration
Communication
Limited experimentation

Flowcharts Communication

Participation Exploration
Experimentation

Prototypes Exploration
Prediction
Experimentation

Data analysis Exploration
Communication

Data dictionary Communication
Limited exploration

Table 3.1: Primary uses of models (Benyon & Skidmore, 1987)

The criticisms of Benyon & Skidmore’s (1987) toolboxing theory illustrate an interesting 

fault line between advocates of the method and craft-based approaches to toolboxing. 

The authors of the Multiview methodology, Avison & Wood-Harper (1988), in a direct 

response to Benyon & Skidmore’s paper, criticise two aspects of their toolboxing work, 

namely:

• That their treatment o f some o f the tools in the text o f the paper is unbalanced: in 

particular, they object to the comparisons between data-flow diagrams and 

conceptual models* in SSM on the grounds that these two reflect fundamentally 

different philosophical backgrounds and viewpoints.

• They object to the ‘DIY analysts ’ theory: on the grounds that they “are likely to 

produce idiosyncratic and unmaintainable systems o f variable value'\ p.378
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The second objection is interesting, firstly because it is usually the stock answer for 

following a methodology. Methodologies encourage standardisation of work practice, 

resulting in higher quality products^. The amusing element of this argument is that the 

authors, after criticising Benyon and Skidmore’s (1987) theory, then go on to 

recommend Multiview as a possible solution - perhaps forgetting that a contingent 

methodology; especially one with a loose “explorative” framework may suffer from the 

same problems.

My own criticisms of Benyon & Skidmore’s theory is indirectly concerned with the first 

of Avison & Wood-Harper’s criticisms, but looks more directly at the tool characteristics 

they define and the way in which they are attributed to individual techniques. Using the 

street-map metaphor, we would expect the approaches that followed the 'national map’ 

grading to cover essential detail, to communicate important elements at a very high level, 

to be a way of exploring difficult problem areas. The fact that the (soft) systems model is 

given ‘communication’ and ‘exploration’ characteristics in Table 3.1 should, therefore, 

come as no real surprise. The main problem with their map ‘grading’ system is that the 

characteristics of techniques show no change as finer granularity map viewpoints are 

taken. For example, as illustrated in Table 3.1 they attribute the same characteristics to 

data analysis as they do to soft systems models. There is no reflection in the attribute list 

of the huge philosophical or implementation differences between the two models. Of 

course, if we take the author’s second ‘appropriateness factor’ for tool selection, it could 

conceivably be argued that the difference between the two is one of ‘detail’. 

Unfortunately, this is far too vague a label for the major differences between the two 

techniques.

Kensing & Munk-Madsen (1993) have approached this problem from a slightly different 

angle. They have tried to define a simple communication model made up of three 

‘domains of discourse’ that they feel are important for the design process, each of which 

is illustrated in Figure 3.3. The authors argue that development is essentially a

® Benyon and Skidmore consider that there is enough common ground between the two for them to ‘linked 
together’.
’ But only in a methodology that isn’t customised so much that it becomes a legitimisation of informal 
practice.

A problem they eventually recognise in Avison & Wood-Harper (1992).
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communication exercise, utilising both concrete and abstract knowledge: abstract 

knowledge to get an overview of a ‘domain of discourse’ and concrete knowledge to 

understand the abstract knowledge.

Technological H  User’s present 
options ■  work

Design Process

New
System

Figure 3.3: Three domains of discourse in the design process (Kensing & Munk-

Madsen, 1993)

Table 3.2 illustrates the division between the two areas of knowledge. Abstract 

knowledge, if interpreted in the light of the three domains of discourse, can be separated 

into several areas of knowledge:

• Relevant structures on users’ present work: For example, analytical models of the 

current system;

• Visions and design proposals: For example, analytical models of the new system;

• and Technological options: Simple reviews of design possibilities.

The main difference between abstract and concrete knowledge in practice is the emphasis 

placed on experience when looking at the areas of concrete knowledge:

• Concrete experience with users’ present work: Think-aloud experiments, 

observations, mock-ups etc.

• Concrete experience with the new system: testing prototypes, card games etc.

• and Concrete experience with technological options: familiarity with similar types 

of software etc.
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Table 3.2: Six areas of knowledge in user-developer communication (Kensing &

Munk-Madsen, 1993)

Kensing & Munk-Madsen's (1993) model gives us a robust taxonomy for differentiating 

between techniques. Data-flow diagrams, for example, are classified as being good at 

presenting relevant structures on the users present work and good for developing visions 

and design proposals. Conceptual modelling and rich pictures, two cornerstones of the 

SSM method, are also classified as being good for presenting relevant structures on the 

users present work. In addition, the authors also feel that rich pictures are good for 

developing a concrete understanding of the users present work.

Their theory is lacking when it comes to describe the choices between tools and 

techniques. Apart from highlighting the importance of covering all of the knowledge 

areas during the life-time of the project; and highlighting the responsibilities of both 

users and developers in covering these areas, they only gives very general 

recommendations on tool usage:

"'The use o f any tool or technique must be adapted to the particular conditions o f  
each system development process. In particular, the users ’ prior experience with 
the tools and techniques must be considered. Some tools and techniques are 
almost always used successfully by developers and users working together. 
Others should rather be part of an extended process, in which developers gather 
information in co-operation with users, produce descriptions in isolation, and 
finally present, discuss, and alter the descriptions again together with the users. 
Techniques such as future workshops and mock-ups belong to the first category, 
while object-oriented analysis and conceptual modelling belong to the later j"' 
p.83 (Kensing & Munk-Madsen, 1993).
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Another problem with the authors approach is the manner in which they address 

communication purely on a developer-user basis, reflecting the concerns of the 

philosophical school that they ascribe to.

3.2.2.4 Observations

Each of the three approaches have attempted, in their own way, to bridge the gap 

between the dominant theories on system development, and the varying ways in which 

methodologies are interpreted. Davis’ (1982) toolbox of methodologies idea suggests that 

there is a methodology for every problem. While it is certainly true that some 

methodologies are more useful for some projects rather than for others, his basic thesis is 

that a methodology does not have to be customised; the right criteria have to be available 

to enable ^proper methodology choice \  While this theory is certainly interesting, I have 

highlighted a number of faults in Davis’ (1982) theory, or problems that would limit its 

application. The second theory to be explored was livari’s (1989) toolboxing 

methodology, where a number of techniques can be used within a methodological 

framework. This initially seems highly promising, unfortunately, current 

implementations of this theory are lacking when having to deal with the core problem of 

defining what?, how? and why? tools are most applicable. The implementation of 

Multiview in particular, suffers from a slight paradox; whilst the authors reject the idea 

of a ‘universal methodology’ their implementation does not offer sufficient flexibility in 

tool use or guidance on customisation for the inexperienced practitioner to make it truly 

contingent; whilst their promotion of the methodology is of a robust ‘one-size-fits-alT 

nature. The third set of theories promoted a toobox of techniques - without a 

methodological structure. This too was interesting, in that taxonomical classifications 

were developed; but lacked any strong rationale for the lack of guidance on suitability.

The interesting observation on the three is how closely their approaches represent their 

philosophical backgrounds. Davis’ (1982) theory is strongly rationalistic; the belief is 

that a distinct methodology will match a problem area. livari’s theory (and Avison & 

Wood-Harper’s (1990) implementation) illustrates influences from the systems, and 

particularly the socio-technical systems, tradition, where the nature of a methodology is 

contingent on the choice of strategies or social or technical options. Finally, the theories
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of Benyon & Skidmore (1987) and Kensing & Munk-Madsen (1993) show the influence 

of craft-based approaches to systems development, where the emphasis is entirely on 

process rather than product-based development; i.e., a methodological approach to 

development is entirely rejected.

Figure 3.4 illustrates the scope and ambition of each of the three approaches. While 

option 2 is certainly the most ambitious of the three approaches, by concentrating on one 

methodology, it fails to answer the central question of this research.

Davis (1983) livari (1989) Benyon & Skidmore (1987)

Organisation Methodology Organisation Methodology Organisation Methodology

Situation Situation Situation

Figure 3.4: Comparison of Theory

What all three approaches do provide is to give criteria by which we can use as a starting 

point in building a framework to identify the determinants of methodology 

customisation. Table 3.3 illustrates the criteria that each suggest". This research starts 

with this list of criteria - and others that are developed later on in this chapter. Given that 

the aim is to build a conceptual framework illustrating dependencies, then each of these 

criteria needs to be explored, through existing and empirical research carried out during 

this research to assess their suitability.

There are a number of overlaps between the sets of criteria suggested in Table 3.3, as 

would be expected - it can be argued that each approach is fundamentally interlinked (a 

factor illustrated with the vertical two-way arrows). The second part of this chapter tries 

to do two important tasks:

"  W hich seem  to have been developed based on observations o f  the industry rather than em pirical 
research.
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• expand on some of the criteria, particularly where there are existing models that try to 

build a theory illustrating the working of these determinants;

• add new criteria; from deterministic models that originate in compatible disciplines.

Approach Type of Criteria Defined Criteria

Toolbox of ____V
Methodologies /

Most a 
Metho(

/

ppropriate
iology

(Davis)
The complexity of the system and its level of 
‘ill-structure’
its current state of flux or uncertainty 
The experience and skills of analysts 
The experience and skills of users, and the 
skills required.

Toolbox of \  
Techniques (Within a 
Methodological 
Framework)

Most a 
Strateg 

/

N

ppropriate
y

X

(livari)
The complexity, or degree of completeness, of the 
design process required
The choice of an ‘alternative’ or ‘goal-oriented’ 
strategy
The choice of an adaptation strategy - based on our 
perception of future change; basically what is our 
position on, and how are we going to deal with, 
requirements?
The choice of a strategy for implementing the 
system.

Toolbox of \  
Techniques (Within a 
Taxonomical 
Framework)

Most appropriate 
Technique

(Benyon & Skidmore)
The reason for using the model (exploration, 
communication, experimentation or prediction) 
The level of detail required 
The management style of the organisation 
Organisational size, hierarchy and norms 
The nature of the system trigger 
(Kensing & Munk-Madsen)
Experience of users with tools and techniques 
Suitability of tools for ongoing or sporadic 
communication

Table 3.3: Criteria for methodology/strategy/technique selection

3.3 Deterministic Models

Three criteria, listed in Table 3.3 have been explored in some detail in other models; 

which have either attempted to categorise the characteristics of such criterion when 

applied to system development practice, or have produced criterion of their own. Each of 

these areas are tackled separately in the following sections:
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3.3.1 An exploration of criteria listed in the critical review

Three criteria are explored in this section:

• uncertainty (identified by Davis (1982) & livari (1989)'^);

• organisational context (identified by Benyon & Skidmore (1987));

• adaptation and implementation strategies (as identified by livari (1989)).

3.3.1.1 Uncertainty

Uncertainty is often the forgotten link in the customisation process. Not only in the way 

in which uncertainty in requirements can mould the way in which a system development 

methodology is interpreted, but also that uncertainty over the life-time of a project can 

lead to ongoing fluctuating interpretations^^. The latter phenomenon can be illustrated in 

a number of ways. A method could be applied liberally during the initial stages of a 

project until a robust set of requirements are delivered, or until the point where 

management are anxious to exert control over the project or to squeeze a deliverable out 

of the project when facing looming deadlines, when more rigid procedures are enforced.

The most typical manner in which uncertainty is encountered during a development 

process is in the emergence of new requirements or changes to current requirements 

(Harker, Eason & Dobson, 1993). Figure 3.5 illustrates the process by which 

orgEinisations or development groups react to such a change. New or emergent 

requirements generate ‘problems’ for the development teams that often require temporary 

informal or formal procedures to investigate the extent, cost and in some cases, the 

parties liable for the change. Reacting to change can often have an impact on the 

development strategy followed, as allowances have to be made for major changes to 

requirements, and procedures have to be put into place to make sure the changes are 

carried out. Such changes invariably place demands on sponsoring organisations, 

development groups and testing teams in order to verify that such changes have been 

carried out.

In as much as the choice of adaptation strategy will determine this criterion.
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strategy

impacts on 
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strategy

new demands 
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and structures

problem
(development
pressures)

organisation

emerging
requirements

Figure 3.5: The impact of changing requirements (Chudge & Fulton, 1996).

One of the problems in analysing the impact of such uncertainty on development 

strategies has been in clarifying what types of requirement changes have an impact. Just 

as a change to a screen design has an impact on the requirements, then often changes to 

the sponsoring organisation, or the personnel can have dramatic, but not often 

immediately apparent implications for the project requirements. Some of these less 

apparent changes can include (Land, 1987):

• changes in available technology;

• changes in legal requirements;

• changes in economic and environmental factors;

• changes in attitudes, expectations, tastes, or in climates of opinion;

• changes within the organisation.

Each of these sources of uncertainty have different origins and consequences, and require 

different approaches to dealing with them. Recognising the need for a more holistic 

understanding of requirements, Harker, Eason & Dobson (1993) have developed a 

categorisation of requirements and their origins (listed in Table 3.4), the existence and 

impact of which are to be traced as this thesis develops. Each type of requirement is 

summarised as follows:

‘̂ The concept of emergence will be discussed in more detail in Chapter 8 and 9.
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• Enduring requirements: core fimctionality of the system (reflecting on the essential 

task and enduring character of the client organisation). Traditional systems analysis 

methods have focused on capturing this type of requirement.

• Mutable requirements: changing organisational goals brought about by change in the 

wider organisation.

• Emergent requirements: new or changing requirements brought about by improved 

knowledge of the problem domain.

• Consequential requirements: requirements identified as a consequence of working 

with the system (prototypes etc.) or by making a particular design decision.

• Adaptive requirements: requirements for flexible operation of the system. These are 

requirements for change rather than requirements that change.

• Migration requirements: requirements that change due to moving implementations 

between development platforms or where existing technical systems place constraints 

on the system.

origins type of requirement

stable technical core of the business enduring

evolving environmental turbulence and organisational change mutable
stake-holder engagement in requirements specification emergent
system use and user development consequential
situated action and task variation adaptive
constraints of planned organisational development migration

Table 3.4: Requirements and their origins (Harker, Eason & Dobson, 1993)

3.3.1.2 Organisational context

The organisational context, according to Benyon & Skidmore (1987) plays an important 

part in determining the suitability of tools and techniques. I would argue that the main 

reason for this is the manner in which organisational processes and structures influence 

Kensing & Munk-Madsen's "'domain o f discourse'. Hornby & Clegg (1992), in an 

influential paper*"*, applied Gowler & Legge’s (1978) organisational context model 

(Figure 3.6) in order to rationalise the processes and structure of an interactive 

development project in a large bank. They found out that the largely mechanistic and

Certainly within the context of this research.

Theory and Practice of System Development Methodologies: A Conceptual Framework 72



stable organisational culture of the organisation had a major impact on the nature of user 

participation. The people who ran the user evaluation teams on the project were often 

senior managers on the project, in a number of ways users were often bashful, and 

largely did what they were told, the degree of information sharing between managers and 

user representatives did not reflect that which would be expected, and viewpoints on the 

success of the supposedly collaborative exercise were decidedly mixed and often 

contradictory.

Hornby & Clegg’s (1992) research certainly raises important questions about the 

applicability of strategies and techniques in certain situations. As a result, the 

categorisation developed by Gowler & Legge will be tested in later chapters.

Organisation (Structure)

Mechanistic Organic

Stable

Organisation
(Processes)

Unstable

Regulated Open

Interaction: Vertical/ 
command

Interaction: Lateral/ 
consultative

Information-sharing:
Non-reciprocal

Infonnation-sharing:
Reciprocal

Arbitrary Quasi

Interaction: Ritualistic/ 
random

Interaction: Intensive/ 
random

Information-sharing:
Non-reciprocal/
sporadic

Information-sharing:
Reciprocal/
interrogative

Figure 3.6: Communication in an organisational context (from Gowler & Legge,

1978).

3.3.1.3 Adaptation and Implementation strategies

Finally, in this section, our understanding of adaptation and implementation strategies 

have some scope for improvement in the work of Land (1989) who has defined four 

categorisations dealing with how a system development project can adapt to contextual
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constraints and the types of outcome that are likely to be delivered. This section outlines 

the four categories, each of which are to be tested in later chapters of this thesis.

The first type of system development is concerned primarily with dealing with technical 

complexity, and organisational details are not seen as important:

• real world is understood and stable;

• functional specification is a good representation of that world;

• emphasis is on error-free code and accurate transformation of specification.

The second type of information system strategy recognises that the real world is 

dynamic, and the system development strategy has to incorporate some degree of 

flexibility:

• real world is dynamic;

• information system itself changes;

• specification valid for a limited period;

• emphasis is on flexibility and ability to respond to change.

The third type of strategy is more concerned with dealing with organisational issues, 

particularly in responding to changes in requirements:

• designers unsure of real-world requirements or user responses;

• highly turbulent environments make confident specification difficult to produce;

• emphasis is on experimental methods including prototyping.

The fourth and final type of strategy deals with high levels of organisational turbulence, 

with the emphasis on ongoing change:

• intense interaction between system and environment;

• process of system operation itself changes the environment;

• emphasis is on constantly changing specification and adaptive code.

3.3.2 An exploration of criteria originating in other disciplines

The final criterion that also needs to be investigated is the development paradigm in use. 

Grudin (1991) has developed the following model (Figure 3.7) to illustrate the initial 

point of contact of users and developers based on the development paradigm followed. 

He argues that attitudes and processes for participation of users in the design process 

would be impacted by the nature of the development paradigm. In contract-based
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development, for example, the sponsoring organisation would already have a good idea 

of the type of system they wanted to develop. They would know who the user population 

would be, and they would also have some high level requirements for the eventual 

system. The focus of initial work in this instance would be to verify the initial 

requirements rather than to explore the real user needs. Alternatively, in an In-house 

development, Grudin (1991) notes that initial views of the system are unlikely to be very 

detailed. In this case, there is more of a possibility to explore the need for a new system, 

and greater scope for involving users in the initial requirements gathering process.

‘Shrink-W rap’
development

In-house
development

Contract
development

Developers

D evelopers^

>
Time

Figure 3.7: The impact of the development paradigm (from Grudin, 1991)

3.4 Summary and Conclusion

This chapter has covered two tasks. The first was to explore alternative approaches to the 

problem of making system development theory more applicable to the constraints and 

limitations evident in commercial practice. Three different, and wholly contrasting, 

approaches were introduced and reviewed. The assumptions, philosophical bias, and 

underlying beliefs in each approach were investigated. More importantly, the criteria (or 

lack of criteria) guiding the contingent characteristics of each of the approaches were 

identified. I then argued, that although the type of criteria differed, to an extent, between
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the approaches, that all the lists of criteria could be applicable to the customisation of 

methodologies. This would lead us to the following coarse model (Figure 3.8):

Contextual y  Choice of an ' y  Selection of compatible
Constraints appropriate tools

Strategy

Figure 3.8: An amalgamated model of selection criteria

The criteria list pertaining to this simple model was then expanded upon in order to 

consider models that attempted to represent deterministic variables in systems 

development. Chapter 4 details the research methodology followed, from these humble 

beginnings to an attempt to develop a robust framework of system development practice. 

Chapter 5 lists the review of empirical research studies, in order to investigate the 

existence of these determinants, other determinants and, most importantly, any inter

relationships between determinants.
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4 Research Methods

4.1 Introduction

This chapter describes the research method used on this research project. The rationale 

for the research approach used is explored; first by the evaluation of the possible 

approaches for gathering research information and then by pin-pointing the types of 

information required in order to gather credible and defensible data. Three primary 

elements of the research approach are introduced within this chapter, and each of the 

elements will be expanded upon within chapters 5,6 and 7.

The remainder of this chapter focuses on the research methods used. An informal 

responsibility modelling technique - visual indexing - is described. Visual indexing 

(Fulton, 1994) is used as the primary elicitation technique for the case study research. 

The links between this method and grounded theory (Glaser & Strauss, 1967) - a 

conceptual analysis technique - complete the chapter, and elements of the research 

material are used to reinforce the link between the two approaches and to clarify the 

model building exercises carried out in later chapters.

4.2 Discussion of the merits of particular approaches

Choosing a suitable research approach is a difficult task - and has to complement the type 

of information required and the real aims of the research project. One of the most 

apparent splits between approaches is their bias towards qualitative or quantitative data 

collection. Some approaches, like observational studies, are particularly suited to the 

collection of qualitative data, as they are useful for collecting rich contextual information 

about individual or group behaviour without placing too many experimental boundaries 

on 'real' behaviour (the researcher can be a passive observer of a real-life activity). 

Observational studies can also be used for collecting quantitative data, but the boundaries 

on behaviour have to be defined, the emphasis is more clearly on experimental work, and 

the characteristic or variable that the researcher has to model has to be explicitly 

measurable. For example, the researcher may want to measure the amount of times that a
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user clicks a mouse in carrying out an experiment, but has to be certain that the data 

being collected is not only quantifiable but relevant to the research study being carried 

out. In considering the major methods of data collection, an attempt needs to be made to 

consider their 'fit' with the research project - notably the analysis of the results.

This section illustrates the strengths and weaknesses of a number of qualitative or 

quantitative approaches for gathering data. Section 4.3 describes the elements of the 

research strategy used on this project and outlines how the methods chosen fit with the 

problem investigated.

4.2.1 Unstructured Interviewing

Unstructured interviewing is one of the more popular approaches to gathering research 

information, particularly in the early stages of a research project. The main advantage of 

the unstructured interviewing approach is its ease of use. The lack of pre-defined 

questions or interview structure means that it is easy to both parties (interviewer and 

interviewee) to develop the focus of discussion, making it easier for mistakes in 

comprehension to be rectified and for the interview topic to be grounded^. The main 

problem with unstructured interviewing is that it is difficult to remain focused on any one 

topic, the subject of a conversation is likely to drift - the interviewer is unlikely to 

maintain control over the subject of discussion (McCarthy, Miles & Monk, 1991). 

Compiling credible data from an unstructured interview is likely to be a difficult 

problem, and poor material can only lead to impoverished analysis.

4.2.2 Structured Interviewing

Structured interviewing differs from unstructured interviewing in that the questions 

asked are normally much more focused (i.e. some research has been carried out in order 

to determine and verify the types of questions being asked (Goguen & Linde, 1993)). 

This can be very useful, both in gathering qualitative and limited quantitative 

information. The main problem with this approach is that the pre-defined questions, and

’ Do not mix up the use of ‘grounded’ here with ‘grounded theory’. Grounded, in this instance, means that 
each participant to the communication process is aware of the precise topic of conversation. Grounding a 
discussion topic is usually socially negotiated, through speech, by the individuals involved.
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the response categories, have to mean something to everyone (Suchman & Jordan, 1990), 

and the supporting discourse betAveen interviewer and interviewee is likely to be very 

constrained. The main concern for the researcher is that the questions are understandable, 

and perhaps more importantly, that the questions being asked are the right ones. 

Language problems, however, as the most important problems to be dealt with, and 

failures here can cause severe problems for the researcher, as Fulton (1994) notes:

‘̂'‘Structured questions may raise communication barriers, rather than bring them 

downy p.39

It is important that the individuals share a category system (Goguen & Linde, 1993), 

(through background and conununicational competence) or vital information is likely to 

be lost.

4.2.3 Case-Studies

Case Studies are one of the most effective methods of collecting a wide-variety of 

information from within an organisational group (Bell, 1987). A case-study is effectively 

a short-term exercise, with the researcher acting as either an observer or participant 

within an ongoing process. The main advantage of a case study is that the researcher 

would commonly have access to a wide range of research material other than the 

observations generated as the study progresses. The main disadvantage of the case study 

is that most of the findings will be specific to the particular domain; generalisations are 

hard to make between one organisational group and another (if one of the groups has not 

been investigated in the same way.)

4.2.4 Field Studies

Field study work is, in style, a similar approach to case studies, but rather than focusing 

on an organisational group, it is much more focused towards observation of individuals 

and activities (Werner & Schoepfle, 1987). Ethnographic studies, where the researcher is 

a non-participant in an activity or a passive participant, are one example of a field study 

approach. Observational approaches are the main tool of the field study researcher.
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although they can be supplemented by other approaches like interviewing, when 

necessary. The advantage of such studies are the rich data they collect, the disadvantages 

of such studies are connected to the volume of such data, in that little in the way of hard 

data or conclusions can be collected from them.

4.2.5 Surveys

Surveys (and questionnaires) are similar to structured interviewing approaches, in that 

the questions being asked have been defined in advance, but unlike structured 

interviewing the researcher does not have to be present in order to capture the 

information. While this may mean that more survey sheets and questionnaires can be 

collected (the lack of an interviewing activity shortening the expenditure of time in 

carrying out a research study) the lack of any supporting channel of discourse makes the 

problems that structured interviewing faces even more acute when carrying out a 

survey/questionnaire programme.

4.2.6 Summaries and Observations

The relative strengths and weaknesses of approaches for data collection have been listed 

elsewhere (e.g. Goguen & Linde, 1993), as well as within the text of the individual 

sections. In terms of the needs of this project, the importance of starting with an 

unstructured approach was to be critical, primarily because this research started in the 

position of having ‘no concrete questions to ask’ - the research topic had few solid 

research areas or ‘answers’ to build upon. However, if robust models and observations on 

use of methodologies are to be validated, then more concrete and quantifiable data would 

need to be produced as the research reached completion.

The rationale for the choice of particular approaches are discussed in section 4.3.

4.3 Research Approach

The research programme was completed in three separate stages:
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i. Exploration

The research starts by looking at compatible research and identifying core 

elements. In chapter 5, an extended review of existing case-study material 

identified 3 elements that have some impact on the characteristics of a 

development approach. While discussion of the results of the case studies and a 

comparison between findings outlined a few areas of interest, the disjointed 

nature of case studies - and the fact that making correlation’s between research 

studies is a very subjective process - means that no solid observations can be 

made on the results.

ii. Identification

The next stage is to carry out practical research to elaborate on earlier findings. 

The initial stage has proved useful in identifying issues and themes that need to 

be investigated. In order that useful and verifiable data can be collected, 

exploratory studies need to be carried out - under suitable research conditions, to 

expand on the issues identified in the first stage of research and to make 

relationships between the pertinent issues.

iii. Verification

The final stage of the research project is to open up the research study by detailed 

examination and interrogation of chosen attributes. The aim of the verification 

stage is to explore some of the findings made in previous stages of research, 

rather than to provide mathematical "proof for findings. Initial models can then 

be revised and expanded.

One trend that runs through the three stages is the gradual hardening of the research 

approach. While the research started by dealing Avith unstructured qualitative data, the 

final part of the research approach tries to deal with defensible data. This research starts 

by looking at qualitative data and goes on to develop more quantitative data as areas of
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interest are defined in more detail. While it is rare that the two types of enquiry and 

analysis can be combined in a single study, it is by no means impossible. Multi-method 

research is increasingly popular (see Smith & Louis (1982) and Rossman & Wilson 

(1984) for other examples). This approach uses some quantitative data to partially 

validate initial analysis.

Going back to the comparison of data collection methods, it is possible to identify some 

of the more appropriate approaches for successfully completing these three stages.

4.3.1 Exploratory Interviewing and Case Studies

The lack of detailed information at the start of this research means that initial research 

could be best carried out by using simple qualitative approaches, like interviewing and 

the use of published research material to identify the "bins" (Miles & Huberman, 1994) 

of the conceptual framework (see chapter 1). Further analysis of interview material can 

help to define the content of these bins - and consistencies and paradoxes within research 

material can help in further defining the relationships between the primary conceptual 

entities. While other approaches can be useful (observation studies etc.) the overheads of 

carrying out an observation task of the size of looking at the workings of a system 

development team are likely to be too large to be able to carry out a significant number 

of such exercises - failing one of the goals of this research programme - in not being able 

to examine such practices across several contexts.

The complexities of collecting and analysing qualitative data are major problems for the 

researcher. Section 4.4 outlines the techniques used for this part of the research.

4.3.2 Survey Development

The second technique that could prove helpful in furthering the analysis of research data 

is the use of survey information. Surveys allow the researcher to collect a large amount 

of data, allowing patterns to be extracted and comparisons made (Bell, 1987). In order 

that the survey can prove to be a useful research tool, some effort has to be expended in 

making sure that the population sample is representative, and that the questions
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themselves do not 'lead' the respondent in providing 'right' answers. The most important 

requirement for this type of research is that the areas of interest are already tightly 

scoped^

4.4 Research Techniques

There are a number of arguments that still rage within the social science disciplines about 

the benefits of following a particular research approach for gathering qualitative data .̂ 

Strauss & Corbin (1990) consider the choice of technique to be one of experience, 

background and fit. The experience of the researcher will be an influence on what they 

see as necessary for a particular task. The discipline from which the researcher originated 

is also an important consideration - knowledge engineers are more likely to want to apply 

more quantitative approaches to the analysis of data than the majority of social scientists 

working on more general projects. Finally, the fit of the technique to the problem has to 

be acknowledged. Whether there needs to be a fourth attribute, justification, will be 

raised at the conclusion of this chapter.

4.4.1 Visual Indexing

Visualisation as a support for the interview process is by no means a novel idea. 

Psychologists have been using visual communication aids for a number of years: 

informal intermediate representations have been acknowledged as being of use in expert 

system knowledge elicitation, where they can act as a medium of knowledge 

communication shareable by the expert and the elicitator (Young, 1988).

Informal cognitive maps have been suggested as tools for:

" exploring, for learning, for increasing awareness, for inventing solutions to
problems, andfor undertaking action. " p. 129 (Lanzara & Matiiassen, 1988).

Potts (1988) has gone one step further by suggesting that there is a need for a shared 

visual representation and communication vehicle between users and developers. The

^Which in turn makes the exploratory aims of the final part of the research study difficult.
^Some rather amusingly, paralleling similar discussions about the benefits of methodology in the IT- 
related design disciplines
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technique used in this thesis as the primary elicitation mechanism progresses from his 

analysis by presenting a visual indexing technique which can be used in an informal way 

with the domain expert in order to collect rich information about vague or ill-structured 

knowledge domains.

The objectives in developing the knowledge elicitation technique were

• to reduce the level of misunderstanding in interviews by providing a graphical index 

by which assumptions can be tested during discussion between participants;

• to provide a medium by which participants could iterate through conceptualised 

representations in order to add detail to a topic of interest, or to focus on particular 

areas;

• to develop a technique that made few assumptions about the level of the respondents 

communicative competence or social background;

• to allow domain experts to express visually their cognitive maps of situations and 

experiences through the development of representations using pre-defined objects;

• to apply a flexible model of social interaction, allowing both parties to participate in 

the identification of the issues to be covered.

Visual Indexing (Fulton, 1994) was developed in order to meet these objectives; it is an 

approach that uses visual cues and icons to represent physical entities (e.g. individuals, 

documents, products - see Figure 4.1) as objects within a particular work situation. The 

objects are manipulated much like building blocks in order to describe responsibilities 

within an organisation group and define the work process (see Figure 4.2). Relationships 

are drawn between objects to describe tasks or responsibilities. Apart from the physical 

objects that are manipulated, no formal notation is used. The focus of the method is to act 

as a "shared communicated-vehicle", encouraging communication by providing a visual 

terms of reference for the discussion.
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Figure 4.1: Objects in the domain space (based on Fulton (1994))

Domain Analysis

Of course, the interviewing technique used is of little help unless efforts are made to 

ensure that the right area is being looked at and the right information is being collected - 

hence Strauss & Corbin’s (1990) observation on the importance of ‘fit’. When looking at 

methodology or tool use, (or more accurately, the determinants behind such choices) 

there is a need to focus down on scenarios or activities where such information is 

accessible. Such scenarios would have to ascertain:

• the situational constraints;

• the organisational constraints;

• and (to an extent) the methodological constraints.

For this research, a decision was made to focus down on ‘requirements change’ as an 

activity to build the scenario information required. Requirements change is often seen as 

being an adjunct to the development process or, in some cases, as a necessary evil that 

has to be tolerated. Nevertheless, as Figure 4.3 illustrates, it serves its purpose within this 

activity by illustrating:

• the manner in which decisions are made;

• how group communication works;

• level of participation of other parties (including users);

• the manner (and tools with which) change is made;

• the development strategy in place.
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Figure 4.2: An example representation of the responsibilities within a work context

(Fulton & Sasse, 1996)

By beginning with a generic scenario, describing what happened with a specific instance 

of requirements change, a vehicle for discussing all ‘exceptions-to-the-rule’ can be 

developed, as Figure 4.3 illustrates. The next sections explore the stages in which this 

process is carried out.

The Interview Process

The interview process uses the technique in three different stages. The first stage is to 

produce a * grand tour' of development experience, in which a coarse model of the 

responsibilities on a project is developed. When this has been completed, 'mini-tours' are
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carried out in order to focus on specific areas of interest and to clarify and expand the 

initial model. Finally, model reviews are carried out in order to summarise the findings 

of the interview. (Each of these stages will be outlined later on in this chapter.)

Scenario: Change Control Practice

Manner in which requirements 
were initially developed

/
Focus of initial analysis: creation or 

validation?

Working relationship between users 
and developers

Changes over the course of the 
project (both in requirements and 

procedures for handling 
requirements)

Roles of 
individuals

development 
strategy followed

Tools used

Figure 4.3: Using Requirements Change to Drill Down

An example of one of the visual indexing models developed during this study is shown 

in Figure 4.2. The manner is which the technique is used helps to outline the areas where 

organisational processes and structures impact on the system development, even though 

the representation contains little more than high-level detail.

The example in Figure 4.2 tells us something about the organisational structure involved. 

The ease of contact between the client representatives and other project personnel shows 

that communication is likely to be intense and informal. The role of the project manager 

can be interpreted as more of an advisory role, reading and verifying documents and 

progress reports rather than keeping tight authoritarian control on the project. Other than 

these two pieces of information, there is very little that can be surmised from the 

diagram, for it shows a simplified, possibly biased interpretation of the development 

situation. As a catalyst for information gathering, it works well; in order to carry out 

detailed conceptual analysis of the results, other approaches are required, and the 

approach used will be outlined in section 4.4.2. The following sections illustrates the 

stages followed in carrying out a visual indexing supported interview.
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Preliminary Stage

After both parties have been introduced, the interviewer gives an explanation of the 

background to the project, the subject area that the interview is going to cover, and the 

method that is going to be used.

The preliminary stage consists of three simple questions, used to gather some sort of 

information about the company, the number of people it employs, and about the 

interviewee's project experience. This is used in order to classify the organisational type, 

the size of the company, and to give an indication of the interviewees background.

Stage 2: Identify Objects

There are three core components of the requirements change process, namely the people 

involved, the documentation used to record change information, and an artefact that is 

likely to be updated. These are the areas represented by the four symbols (Figure 4.1). 

The domain expert is asked to detail who is involved on the project, what documentation 

they use to record a change event, and whether they apply different change procedures 

for different parts of the product (documentation, software, hardware, etc.). As these 

questions are quite specific, support is provided by the analyst in order to explain them. 

The analyst completes an object table detailing the domain expert's answers.

There are two reasons behind asking these questions. The first is that the personnel 

structure and numbers involved on an individual project may have some effect on the 

procedures and level of documentation used. The second reason is simply to start getting 

the interviewee thinking about these attributes, and how the requirements change 

procedures work. It is unlikely that the individual has created a conscious visualisation 

of how the process works and the people and other objects involved even if, prior to the 

interview, they had a good idea of the interview topic and the interview technique being 

used. Most people entered the interview after being asked by a manager to take part at 

short notice, and without knowing much detail about the aims of the interview or about 

the particular interview technique involved. By getting those people to think about who 

was working on the project, what documentation was used, and how change procedures
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differed between separate parts of the project, they are preparing themselves for the next 

section - the construction of the representation.

Stage 3: Construct Representation

The third stage is where the pictorial representation is generated. Using the four types of 

information, represented by the symbols to reference particular attributes of the process, 

a model is created by the two parties. The method of creation depends on the domain 

expert's preference. Some people felt happier letting the analyst record the details while 

they dictated. Others felt happier developing the representation themselves, and a third 

group were keen to use wipe-boards (when such facilities were available).

The process is started (by the analyst) with a single arrowed line on the shared 

representation space. The line is either labelled 'need for change' or a similar remark 

showing the domain expert where the process starts (i.e., where some party connected 

with the project decides that the requirements might have to change). The representation 

develops from there, using a scenario from the domain expert's work experience to show 

what sort of decisions were made, who communicated with whom, who compiled a 

particular document, and so on. The domain expert is encouraged to explain the process 

as it progresses in order to clarify points, and to communicate his or her views and 

deliberations to the analyst. In this way, a grand-tour (Spradley & McCurdy, 1972) is 

being developed covering the whole area of interest in high-level detail.

The very nature of the medium used for the representation means that it could be an 

iterative process. If the domain expert thinks that the visual index is not an accurate 

representation, the offending material could be deleted, the symbol removed or moved to 

another location on the page, or a new piece of paper could be provided. This process 

continues until the domain expert is happy with the representation created. When the 

visual index has been developed, the most important activity, the discussion of the 

representation, can be initiated.
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stage  4: Discuss Representation

In the previous section, much discussion would have taken place and the domain expert 

would have been given a very rich explanation of how the process works in a shared 

representation and dialogue. The next task is to move on from the grand-tour by 

focusing on the details of the representation, performing minitours of areas of interest 

(Werner & Schoepfle, 1987). It has to be remembered that the representation serves as a 

support in the interview, rather than being the primary product. The resulting 

representation is a highly personal account, and can only be really understood by the two 

parties involved in its construction. The primary aim of the representation is to give both 

the analyst and domain expert a tangible object, or visual index, over which they can 

comment and discuss. The result of the communication is tape recorded in order to get 

as rich a set of information as possible, given the time limitations.

The discussion of the complete representation starts with the analyst using the model to 

describe the whole requirements change process. If the analyst makes a mistake, the 

domain expert is encouraged to correct him or her.

By looking at the representation, the domain expert is then asked to highlight any areas 

of the requirements change process he or she finds problematic and would change if 

given the opportunity. The representation is not specifically a process model. If there is 

a certain amount of friction between two groups involved in the requirements change 

task on the project, then this could be illustrated by highlighting the area where those two 

groups are in contact. It may be no fault of the represented process that these two groups 

are in dispute. This part of the interview technique works by a process of negotiation 

(Werner & Schoepfle, 1987). The domain expert is describing work situations that they 

perceive to be problematic, communicating their knowledge to the analyst. The analyst 

can clarify points to see if the domain expert agrees. By clarifying points in this way, it 

is possible for both parties to focus in on areas of interest.

Once the domain expert has finished the critique, the analyst summarises all the areas 

that have been covered, and the topics mentioned. If the domain expert agrees with the 

summary, the interview is concluded.
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4.4.2 Grounded Theory

While the interview information collected via Visual Indexing can be expected to be rich, 

there are a number of difficulties in extracting valid information from a largely 

unstructured collection of interview data. The initial problem is one of maintaining focus 

on the main topic of the interview when analysing information - and the data one would 

hope to identify. This problem in itself is complicated by the fact that indistinct 'tacit 

knowledge' - "we know more than we can say" (Polyani, 1958), which the visual 

indexing technique - through tours and mini-tours - would hope to identify, needs to be 

catalogued and referenced. An additional problem is presented by the nature of the task 

of information analysis; identifying what is relevant and what is irrelevant are equally 

important tasks to carry out, as is the task of identifying and communicating the 

complexities inherent in the material (Pidgeon et al, 1991). Conceptual analysis is 

therefore as much an interpretative task (in generating relevant models of the data) as it is 

an activity of translation. There is an inter-dependence between the researcher and the 

interviewee (or the subject of research) (Kuhn, 1962).

Grounded theory is a social science methodology for the "systematic generation o f 

conceptual models from qualitative data" (Pidgeon et al, 1991) and is used within this 

research activity for analysing case study material generated through the use of visual 

indexing. It was developed initially in order to aid the "systematic discovery o f the theory 

from the data o f social research" (Glaser & Strauss, 1967), although it has also been 

applied to problems in the knowledge engineering domain (e.g. Pidgeon et al, 1988 & 

Pidgeon et al, 1991) as well as orthodox social science research (Strauss, 1987). The title 

'grounded theory' has become synonymous with approaches that follow Glaser & 

Strauss’ framework for the development of conceptual models. Grounded theory works 

by using a staged approach to the conceptual analysis of data, which starts by identifying 

concepts and ideas within qualitative data, and works towards building rich conceptual 

models (the theories that are "grounded" in the data). Stages (illustrated in Figure 4.4) 

appear linear, but analysis proceeds in a rather more iterative fashion (Glaser & Strauss, 

1967).
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The following section goes on to describe the stages of grounded theory in detail, show 

how they link in successfully to the visual indexing approach used to generate the data, 

and to illustrate the overview of the approach with examples taken from the research 

material.

Data Collection

Data Storage

Coding

R E F IN E  IN D E X IN G  
S YS TE M

M E M O
W R IT IN G

CATEG O RY
L IN K IN G

C O R E P R IM IT IV E S  
D E F IN IT IO N S  

E X T E N D E D  M E M O S  
P R O PO S ITIO N S  

G R A PH IC S  
M O D E LS

DATA
P R E P A R A TIO N

IN IT IA L
A N A LY SIS

CORE
A N A LYSIS

O U TCO M ES

Figure 4.4: Steps in Grounded Theory analysis (Pidgeon et al, 1991)

4.4.2.1 Data Preparation

Data preparation covers the task of collecting the interview information and storing it in 

a form suitable for analysis. The first task is obstentiously outside the scope of Grounded 

Theory, but essential to its success as a conceptual analysis method. Errors in this stage 

of the research programme can lead to poor conclusions and model concepts being 

formulated when analysing the data. Visual Indexing helps in this regard by providing a 

framework that is effective in 'drilling down' in order to get detailed data - including tacit 

information - and by indexing the interview subject to scenario-based graphical
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representations. The use of visual indexing for this task makes it easier to avoid common 

interview problems, like grounding'* the interview subject, leading questions, 

interpretation problems, and so on.

The second stage, storage, is when the preliminary elements of a grounded theory 

exercise are first encountered. The aim of the storage activity is to record the information 

collected in a format suitable for analysis. In the case of this research activity, two forms 

of information had to be taken into account - written evidence (interview notes, visual 

indexing representations) and, more importantly, the interview data itself, stored in a 

tape-recorded format. As Martin & Turner (1986) note, both types of information are 

complimentary - the cross-references between the two (particularly between the visual 

indexing models and the interview records) would be expected to be helpful in 

identifying and developing concepts.

The first and most (time-consuming) element of the storage stage is to transcribe 

recorded tape data. This can be even more time consuming if the researcher tries to 

develop a literal record of the interview through discourse analysis (Jefferson, 1984)^ 

For this research a decision was made that utterance recording was not required, purely 

because the focus of data analysis was to attempt to identify concepts in the interview 

data - broad themes - rather than model the communication between two parties. 

Transcribed records need to be referenced (page, paragraph or line). Figure 4.5 shows an 

example transcription, taken from an interview with a RAD developer working on the 

development of a financial services IT system.

4 A. 2.2 Initial Analysis

Once transcription has taken place, the information needs to be indexed. An indexing 

system is required for two reasons. First to aid the identification of concepts across 

several transcripts, and secondly, to serve as a first draft of elements for any future 

modelling exercise.

 ̂ please refer to footnote 1.
* measuring pauses - breakage’s in sentences due to ffee-form discussion, and so on - See Fulton (1994) 
for examples.
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(A) Paragraphs from an interview relating to a financial management case-study 

Interview C.

Paragraph 10 (The programmer removed from the project).
He (die programmer) was taken out, but then he was let back in when he’d finished the other project, so that 
held us up a bit. That was very unfortunate, as it held up the development. The project manager didn’t have 
enough clout to say ‘no, this is my project and he is staying here’.

Paragraph 11 (Did the conflict between groups restrict resources?).
Yes. If we didn’t get him back it would have knobbled the project.

Paragraph 12 (Could the project continue with someone new?)
Well, 1 suppose it is possible, but it is very difficult. That was also a problem with Peter having left, because 
Chris hadn’t been in at the beginning of it, and neither had 1 - not at the very beginning. I’d come in at first 
workshop level, so all sorts of business negotiations had gone on with Peter and he was the one with close 
contacts with the project sponsor, so when he left, it was a bit of a shock to them, because he didn’t tell them 
until shortly before he went. He introduced Chris, and handed over to Chris, and Chris was very good and it 
worked out all right, but it did mean that we lost that early knowledge and the background knowledge to it.

Source: Technical Author A, talking about her experience with the project, and her interpretation of the
impact of staff changes on the project.

(B) Significant concepts identified 

Paragraph 11
Changes in organisational priorities 
Removal o f staff

Paragraph 12
Importance o f project experience 

Paragraph 13
Importance o f project experience 
Uncertainty in staffing 
Importance o f trust?

Figure 4.5: Example text and coded concepts

The second part of Figure 4.5 records the concepts identified in the transcribed 

paragraphs. This is where the interpretative skills of the researcher really come into play. 

Labels need to be selected based on the informal criteria of relevance - as decided by the 

researcher - and is the most difficult task that the researcher needs to undertake. Using 

visual indexing as the main tool for the elicitation of the interview material proves to be 

of help here, as the indexing of transcribed interview data can be assisted by the (albeit 

informal) representations developed whilst carrying out the interview. The use of verb 

phrases defining responsibilities or actions in the scenarios is a particularly useful way of
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indexing the information; it has already noted that the information required (in the 

context of this research project) is available in the scenario information.

Once concepts have been identified, index lists can be drawn up, recording each instance 

of the particular concept, their location in the transcripts records, cross references to 

compatible areas and brief notes (or descriptions) of the incident of that reference. Figure

4.6 (drawing upon the same project example referred to in figure 4.5) illustrates the index 

list/concept card.

Card 5 IMPORTANCE OF PROJECT EXPERIENCE

C A suggested that without the programmer re-instated to the project, then the project
Para 11 was unlikely to be completed.

C A noted that the previous project facilitator’s leaving the project brought about short
Para 12 term problems, relationships, trust and project knowledge had been lost and needed

to be replaced.

Links with: Card 6 ?- Trust and co-operation
Card 8 ?- Developing requirements

Earlier labels: None

Figure 4.6: The concept card

Identifying concepts in this way is laborious (input from the interviewee population is 

required in order to check whether they agree with your interpretation of the concepts), 

but necessary. Some concept lists (or concept definitions) will have to be changed. Other 

concept lists inevitably prove to be surplus to demands for the next stage, core analysis, 

and are discarded.

4.4.2.3 Core Analysis

As well as concept lists being discounted (the inability to track a concept across several 

interviews/case studies was the main reason for discounting such information during this 

research), as a result of cross-referencing and building up cards, some index lists may 

become too large, and would have to be decomposed in order to more clearly reference
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important information (referred to as 'Saturation' by Glaser & Strauss (1967) - although 

in their definition saturation refers more closely to the lack of variant incidents in 

additional data (as provided by other case studies)). Re-focusing concept definitions does 

help, however, in keeping a record of how the analysis develops. Revisiting a dead end 

(re-formulated concept) can prove helpful as the research progresses, so keeping track of 

discarded concepts is important.

The most important task of the core analysis stage is the writing of memos. Memos 

record the thoughts and observations of analysts on particular concepts, and come in two 

forms - a provisional definition of the concept investigated (as provided in Figure 4.7), 

and a more detailed memo - which records a more detailed observation on the concept, 

which (most importantly) can be used to relate the developed concepts to existing models 

and theories (Pidgeon et al., 1991). The models identified in chapter 3 provide the 

primary references here (an example of which can be shown in Figure 4.8).

(A) Provisional definition produced for concept card 5;
Importance o f Project Experience

A problem arises when unforeseen changes in staffing on a project causes short-term changes in 
development strategy. When staff are removed, or move to other projects, then in situations were those 
members of staff were instrumental to the success of the project, or are important conduits to project 
communication, the nature of communication changes until a time when relationships with new group 
members are built, and new members are trained in the workings of the group.

(B) Short memo on provisional definition for card 5

Note: This only seems to be a factor where the individual has vital knowledge about how the group works 
and what the projects objectives are. This may not happen on a project where communication is rigid and 
formal documentation of design material and design rationale takes place.

Figure 4.7: A definition of a concept

The final task of the core analysis stage of grounded theory is to try to link together 

concepts into a collective whole - grouping related concepts and showing some of the 

categorisations identified in the research study. These issues will be covered in more 

detail when the initial case study findings are discussed in chapter 5.

Theory and Practice of System Development Methodologies: A Conceptual Framework 96



Memo associated with card 5

The immediate result of such upheavals suggest that communication is primarily informal. The ability of 
important project personnel to work at several levels of abstraction - without the need for formal 
communication has been noted by Curtis et al. (1988). The uncertainty created by losing such an 
individual may be attributed to the individual being a ‘DIY analyst’ (Avison & Wood-Harper, 1988)- 
their knowledge and experience is embodied in their work and relationships with other staff rather than a 
methodology - suggesting that this is a problem particular to highly-interactive uncertainty-driven 
projects.

Figure 4.8: The associated memo for the provisional definition recorded in figure

4.6

4A .2A  Outcomes

The expected outcomes of a grounded theory exercise, as well as the products that were 

described earlier (transcripts, concept definitions, memos etc.) are models for describing 

the data. The type of model generated will depend on the problem to which grounded 

theory is applied - the tokens and concepts identified at each stage of the process should 

be able to be translated into any suitable modelling mechanism, in this case, the 

expanded conceptual framework to be built in chapter 5. Index lists and memos are listed 

in Appendix B.

4.5 Application of the Research Methodology

The research methodology outlined in this chapter was used for the first two steps of the 

research, as illustrated in Figure 4.9, to identify initial concepts, define initial models and 

develop categorisation layers for primary entities. Visual indexing was used exclusively 

for the case study research step. Simple quantitative analysis techniques^ were applied in 

order to validate the conceptual framework model, which was produced by following a 

grounded theory approach.
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Key: Areas where grounded theory is used

Figure 4.9: The relation between research steps

The manner in which grounded theory was applied to the first two research steps as 

described in Figure 4.9 was dependent on how ‘grounded’ the analysis could be. When 

reviewing existing case studies, data collection, storage, and to an extent, coding are 

tasks that have already been carried out -  limiting the researchers control over the 

material obtained and, ultimately, the degree to which conclusive results can be gathered. 

Section 5.4 describes the specific research process followed for the review o f case studies 

research step. The case study research programme as described in chapter 6, followed the 

steps in grounded theory analysis model (Pidgeon et al, 1991/ closely. The specific 

process for that research step is outlined in section 6.2.4.

4.6 Conclusions

All approaches to research have their strengths and weaknesses. This chapter has 

outlined the reasoning behind some of the choices made over the duration of this research 

project. An evaluation of the research approach taken cannot be finished without

 ̂ The third research step, survey research, serves as a postscript to these exercises, by validating the model 
resulting from the use o f grounded theory during the case study research exercise.
 ̂ As described in Figure 4.4.
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appreciating the limitations in following this particular path. The danger of qualitative 

research ultimately reflecting the bias of the researcher has been noted in this chapter - 

particularly because the role of the researcher is very much an interpretative one - issues 

and concepts will be identified subjectively. Even when dealing with more quantitative 

data like some sections of the survey outlined in chapter 7, there are difficulties in 

defining any type of performance criterion. There is little opportunity for any of these 

constructs to be empirically tested. As Miles (1979) points out:

" The most serious and central difficulty in the use o f qualitative data is that 
methods o f analysis are not well formulated. For quantitative data, there are 
clear conventions the researcher can use. But the analyst faced with a bank o f  
qualitative data has very few guidelines for protection against self-delusion, let 
alone the presentation o f unreliable or invalid conclusions to scientific or policy
making audiences. How can we be sure that an ‘earthy’, ‘undeniable’, 
‘serendipitous’ finding is not in fact, wrong?" p.591

The ‘trustworthiness’ (Marshall, 1985) of such research can only be validated by making 

sure that the final product of research reflects the opinions of those observed or involved. 

Products of research have to be understandable, to mean something, to the people 

involved. Understanding, in this context, has been aided by the research techniques 

utilised for gathering information and conceptual analysis. Both Visual Indexing and 

grounded theory promote indexing mechanisms by which concepts can be re-iterated 

through in order to improve comprehension of the interview area and resulting findings.

Grounded theory is applied to the information collated in the following chapter, which 

looks at what information about methodology use that can be collated firom empirical 

studies in this area. Chapter 6 is where visual indexing is primarily applied; and 

grounded theory used to build up detailed conceptual fi*ameworks of development 

practice.

The aims of each chapter are complementary. Chapter 5 tries to find elements that can be 

positioned relative to the initial statement of the factors determining methodology 

customisation (as illustrated in Figure 2.6). Chapter 3 examined a number of models and 

research positions that offered possibilities for expanding on figure 2.6. In order to utilise 

these models (or aspects of these models) issues for design practice need to be identified.
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Chapter 6 builds on the results of chapter 5 by focusing on distinct projects where the 

possibilities for cross-comparison are more evident.

Theory and Practice of System Development Methodologies; A Conceptual Framework 100



Chapter 5 - Case Studies

5.1 Introduction

In this chapter, a number of empirical studies of development practice are examined in 

order to identify instances of methodology interpretation. The chapter is split into four 

sections; the first expands on the aims of the chapter. The second section lists the studies 

examined and the characteristics of the studies. Problems and opportunities in carrying 

out such a research activity are outlined, and the main body of the chapter covers the 

results of the comparison between studies. The chapter finishes with a outline of the 

initial conceptual framework.

5.2 Aims of this chapter

The aims of this chapter are to develop an initial conceptual framework using concepts 

identified through a study of empirical research in system development practice. The 

product of research is to identify the major entities; other determinants identified as 

concepts will be listed as attributes of the ''bins  ̂ (Miles & Huberman, 1994). The 

relationships between entities will be listed but the list is not necessarily comprehensive; 

there are possibilities that such relationships will not be identifiable in comparisons of 

studies. These types of information would be identified in Chapter 6.

5.3 Studies referenced in this research

Table 5.1 illustrates the studies that have been referenced within this chapter. A number 

of criteria were selected for choosing the studies. These were:

• that they studied group dynamics in system development groups;

• that they dealt with methodology usage (either with formal methodologies or 

informal, embedded work practice);

• that interactive design was an important factor in the system being developed.
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Case Study Focus of the Study

User participation in context: a case study in a UK bank Participation in Design
The UTOPIA project/ Cardboard Computers Participation in Design
User Representation in Very Large Systems - The Case of the DHSS Participation in Design
Problems for User Involvement: A Human and Organisational Perspective Participation/Method Design
The London Ambulance Service Enquiry System Design Failure
Comparative Case Studies Participation in Design
Study of Design Methods in Use Development Practice
Information Systems Development Methodology in Use: An Empirical Study Development Practice

Software Design Process for Large Systems Development Practice
Information Systems as Embedded Systems System Design Failure

Table 5.1: Case Studies and the areas they deal with

Ten sets of Case Studies, either focusing on individual cases or making comparisons 

across differing domains were studied as part of this exercise. An overview of each of the 

studies follows:

User participation in context: a case study in a UK bank (Hornby & Clegg, 1992)

Hornby & Clegg (1992) analysed the development of user-developer conununication and 

training for a system development project that was designed to automate many paper- 

based and partially computer-based practices and systems. The authors use Gowler & 

Legge’s (1978) organisational context model in order to illustrate that the type of 

participation used is congruent with the characteristics of the organisation.

The UTOPIA proJect/CarAboard Computers (Ehn & Kyng, 1991)

The UTOPIA project was the genesis for the whole participative design movement. It 

looked at the design process for an office-based page design system, and the 

consequences for re-designing work processes and procedures. The UTOPIA project 

introduced a number of design approaches (paper prototyping in particular) that had not 

been used previously.

User Representation in Very Large Systems - The Case o f the DHSS (Far bey et al, 1989) 

Farbey et al’s (1989) overview of the design and development described the 

development of the ‘Local Office Microcomputer Project’. It was particularly important
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because it highlighted areas where some of the fundamental principles of participation' in 

design cannot be applied. Full participation, local design and the uncertainties involved 

in running a highly politicised government department were noted as problem areas.

Problems for User Involvement: A Human and Organisational Perspective (Axtell et al, 

1996)

This research focused in on the design and use of a proprietary method called User 

Involvement Method (UIM) within a large organisation. Problems in promoting on-going 

participation within large groups are covered, as are the problems of designing and using 

a method that is both radically different from methods used in the past and also has to be 

customised to meet emergent needs.

The London Ambulance Service Call-Out System Enquiry (Benyon-Davies, 1995)

This papers focuses on the failure of the London Ambulance Call-Out System. The 

Benyon-Davies (1995) paper focuses on the interactive element of the project, and the 

failure to develop good participative design practice. Some of the decisions and 

structures responsible for the failure are explored and the author presents a number of 

points which he feels may have saved the project.

Comparative Case Studies (Poltrock & Grudin, 1994)

Poltrock & Grudin (1994) focus in on two interactive design projects - analysing the 

differences between the two in terms of structure, communication and eventual success. 

The two organisations had differing development approaches to those supported by the 

organisational structure. This paper identifies the elements that dictated the degree of 

success of each project.

Study o f Design Methods in Use (Maclaren et al, 1991)

This study aimed to evaluate the suitability of a number of methodologies for user- 

centred design. Expert and novice users of methodologies are interviewed about their 

perceptions and observations on the methodologies they are familiar with. The authors

' Farbey et al (1989) define these as “The fundamental principle of participative design is that those who 
participate are those who are the beneficiaries of participation, or their representatives. Embedded in this 
principle is the presumption that users can be readily identified and that it is possible, in the case of a large 
system, to characterise the users sufficiently to be able to ensure representativeness. It is also presumed 
that the user population is stable.” p,213
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build an informal taxonomy between methodologies, but perhaps more importantly, build 

up a list of characteristics of the need for new methods based on a critique of method use 

analysed within the text.

Information Systems Development Methodology in Use: An Empirical Study 

(Nandhakymar & Avison, 1996)

The study analyses the use of the IE methodology within the LMC organisation. Several 

conclusions are made; notably on how a methodology (or compatible tool base) can place 

constraints on the design process, and also how methodologies can serve as a safety-net; 

assuring senior managers that work is being done correctly, even if the work is largely 

informal and not method based.

Software Design Process for Large Systems (Curtis et al, 1988)

This work studied a dozen or more development projects, and studied developer 

behaviour at several levels of context. The authors made the observation that the tools 

and methods used had a disappointing minimal effect on improving development 

practice.

Information Systems as Embedded Systems (Malcolm, 1990)

This work looked at the development of interactive systems in one of the most 

demanding fields - as part of military avionics projects. Several problems with doing this 

kind of work are analysed, particularly the rate of change in requirements. The author 

observes that despite following ‘best practice’ procedures and having a closely managed 

system development, the project was a failure.

5.4 Process of Analysis

Section 4.5 outlined how this research task fitted into the other elements of research and 

also how the characteristics of this research step placed limitations on the use of 

grounded theory. Some of the problems in carrying out research with these limitations 

are described in section 5.5. This section concentrates on the process of analysis for this 

research step.
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The process for examining case study papers concentrated on identifying instances 

within a case study where events or characteristics of a project had implications for the 

process by which the development project was initiated, carried out, and terminated. 

Effectively, the focus was on identifying possible links between entities. Appendix B 

lists the categories (entities) identified in earlier research work, and statements indexed 

under these entities reflect a determinant affecting another entity. Where a statement was 

felt to be relevant to more than one category, it was recorded in the category that was felt 

to be most relevant -  this was an interpretative decision on the part of the researcher. The 

fined step of the research process was to record the types of determinant linking one 

entity to another, and these labels for groups of events are listed in section 5.6 .̂ Again, an 

interpretative decision was taken in relating a statement listed within a category to a 

label\ largely because the focus for this step of the research programme was on 

identifying concepts that could be explored more fully in the next research step, the 

practical case study programme, rather than explicitly defining determinants.

5.5 The problems with this type of approach

There are a number of problems with carrying out this type of research study. The first is 

that the emphasis of the case studies may not necessarily be that of this research. The 

studies listed in Table 5.1 illustrate a selection of research focuses, namely:

• failure of development approaches;

• promotion of development philosophies;

• and, the examination of the organisational context.

Drawing valid comparisons between such studies is likely to be a difficult exercise. 

There are dangers that poor references or associations between research findings can be 

made, without strong relationships between the material to suggest otherwise. The 

approach that needs to be taken to avoid such problems is to avoid making direct 

correlation’s between papers, and concentrate on identifying common themes running 

through each research study.

 ̂ Specifically in Figure 5.1.
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The use of Grounded Theory helps in ameliorating these problems'*. Being forced to 

identify concepts at an early stage helps to enforce rigour in the research approach and 

results. All the steps involved with the Grounded Theory description outlined in section 

4.4 have been implemented, with the exception of the transcription steps, which are not 

necessary in this case; references to sections of text being made directly to the specific 

papers concerned.

5.6 Studies

This section outlines the findings relating to the analysis of the studies highlighted in 

section 5.3. The results are structured in a similar manner to the diagram in figure 2.6, 

where the determinants of methodology customisation are illustrated; organisation, 

methodology and situation are used as the labels in this section. A final entity, strategy, is 

used to denote the interpretation of method, based on determinants from the other three 

entities.

The grounded theory work concentrates on identifying elements that can be related to 

each of these entities, including those that indicate an influence of one element over 

another - although in the cards used in appendix B to represent this information, they will 

be recorded under the card of the influencing entity.

5.6.1 Organisational references

A number of organisational determinants were identified. These were most commonly 

dealt with the manner of communication, information-sharing and management attached 

to a project^. A number of projects, in particular Hornby & Clegg (1992), Axtell et al 

(1996), Nandhakymar & Avison (1996) and Benyon-Davies (1995) identify 

determinants. The following list of attributes is common across these research studies:

• existing communication patterns and resources guiding development;

 ̂The labels are not defined or listed within Appendix B.
'* See section 4.4.2 for an overview of this approach
 ̂Indeed, these initial results would seem to partially validate Hornby & Clegg’s (1992) thesis that there 
are organisational determinants. Chapter 6 and 7 attempt to validate the use of Gowler & Legge’s (1978) 
model.
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• culture and power relations reducing contact between stakeholders;

• organisational size reducing contact between stakeholders;

• varying degree of interest or influence over participation by users;

• disruption caused by organisational change;

• the need to isolate the project (in some cases) in order to achieve project goals.

The last three attributes of that list deserve further definition. The first attribute (varying 

degree of interest...) is a finding that concurs with Avison & Wood-Harper’s (1991) 

finding about situations where some users do not want to participate in the design of 

products, seeing the responsibility for design with technologists or management. Hornby 

& Clegg’s (1992) observation on users responses to participation illustrates this 

phenomenon:

“Mawy users perceived their non-participatory role as entirely appropriate. They 
justified this view in terms o f their not having sufficient information and expertise
to make useful contributions They [parts but not all o f the user population]
tended to view responsibility for design and development o f the system as lying 
with technologists and managers. " p.302

The second of our reduced attribute list references the impact that changes in the 

organisation can have on the development pressures that the project is under, and hence 

the development strategy followed. The degree of uncertainty over organisational 

processes inevitably impacted the strategy followed, as Farbey et al (1989) illustrate, in 

order to outline the rationale for an increase in the local usability testing programme for a 

local office management system for the (then) DHSS:

“...during the period over which LOMP has been developed, the workload o f the 
local offices has increased, following the increase in the number o f people 
receiving unemployment benefit and supplementary benefit. This change occurred 
in both the number and the composition o f the claimant population - people 
claiming unemployment benefit tend on the whole to be younger, more vocal and 
more liable to frequent changes or circumstance than people receiving 
pensions. ” p.222

The third, and final, concept to come out of the review was the need in some cases, to 

insulate a project from its immediate environment. This can be seen in two ways, each 

when there is a mismatch between the character of the organisation and the development
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strategy employed. When the development strategy is ‘softer’ than the culture of the 

client organisation, then the project group will try to retain contact with users and other 

direct participants, but will try to reduce communication with regulatory bodies and other 

conscientious objectors. When the development strategy is ‘harder’ than the immediate 

culture of the client organisation, then the project will try to distance itself from the 

influence of users, and develop its own procedures to formalise information sharing 

(change control procedures being one instance of such an activity).

5.6.2 Methodology Usage

Two factors came out particularly strongly within this element of the research. The first 

was that the use o f methodologies often constrained the interpretation of the methodology 

into a suitable and usable medium. The major constraint in this case were operational 

tools developed to support a particular methodology. Nandhakymar & Avison (1996) 

identified this constraint with Information Engineering (IE) tools, which prevented the IE 

group from customising the development process to suit their own needs. This resulted in 

pressures on developers, who were constrained in doing the tasks they wanted to do in a 

certain way, and led to lowered morale and productivity as a result.

Another impact of methodology usage was the very negative impact of previous 

organisational learning with methodologies. Anyone outside the development group 

expected the development to proceed in a manner congruent with the previous 

methodology, as this example shows in a study utilising close participation:

“̂ 5 the organisation had almost exclusively used SSADM in the past, there was a 
lack o f knowledge in terms o f how best to resource and manage such a high 
degree o f user participation, on such a large project within this environment. 
This is unsurprising given that they had not attempted user involvement on this 
scale b e fo r e .p.8 (Axtell et al, 1996).

Of course, this raises a whole raft of other issues, beyond previous experience Avith 

methodologies. These issues vsill be covered in the next section.
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5.6.3 Dynamic Situational Determinants

Situational determinants impact the strategy by reflecting changing uncertainties as the 

project progresses. Changing requirements are the principle example of such an entity, 

and produce short terms strains on certain development strategies. Attributes identified at 

this stage include:

• the manner in which requirements are originated;

• the ‘novelty’ of the system being produced;

• the degree of emergent change in user requirements.

The first and, to a degree, last of these three attributes can be identified in Hornby & 

Clegg’s (1992) observations on user lustrations due to being kept out of the initial 

requirements development process because of the (non) participative strategy followed:

users felt that] had information about particular design features been 
available (and comprehensible) earlier in the design process, then it was felt by 
many that some design faults could have been identified and rectified at an 
earlier stage, thus avoiding additional expenses later'\ p 302

5.6.4 The Evolution of Strategy

The findings broadly concur with Land’s (1989) categorisation of development 

strategies; each of the cases studied could be aligned with Land’s categorisations; 

Malcolm’s (1990) study of a development project in an avionics company showing all 

the characteristics of a specification strategy, whilst, on the other hand, the experiences 

of Ehn & Kyng (1991) displaying all the characteristics of an uncertainty strategy. The 

most interesting finding of this element of the research programme was that the strategy 

could change quite significantly over the lifetime of a project. The obvious link for 

exploring this is between the strategy and situation entitie.s. As project needs (and 

requirements) change over the life-time of the project, then so does the software 

development strategy. This can lead to one (or both) of two corrective steps:

• changes in strategy: movements to deal with greater complexity or more uncertainty;

• creation of buffers to preserve current strategy.
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In the first option, the strategy is being influenced by external entities, the second sees 

the development group enforcing short-term preventative actions and steps to retain the 

existing strategy. The tvsro insulation strategies described in section 5.5.1 can be seen as 

evidence of this approach.

Axtell et al. (1996) illustrates an instance where a corrective change to strategy is used in 

reaction to deterministic influences:

Major change to UIM occurred at the beginning o f January 1994, when 

Cooperatives were disbanded. This was in response to the need to give 

developers more time to code. User Groups carried on in an evaluative role and 

were also bringing documentation up to date. Developers and the user groups 

were able to have access to each other as and when required, for guidance or 

help with decisions. Developers tended to prefer this level o f interaction with 

users and felt that the method worked best this way. However, users were much 

less keen and preferred greater contact with developers.'''  ̂p.7

5.6.5 Summary and Conclusions (of studies)

The findings in all the sections were broadly in line with those expected, after outlining 

the aims and focus of the research in chapter 2 and 3. Two findings that had not been 

expected were the relationships between entities (other than those including the strategy 

entity) and also the variety of information in the situation entity .̂ Although one can argue 

that organisational learning with a previous methodology v^ll ultimately impact strategy 

(or be shovm as an input to strategy) it was felt that in this case it should be shown as a 

link between organisation and methodology. The same could be said of the link between 

organisation and situation. The culture of the organisation influences the manner in 

which initial requirements are generated. It could also be argued that Grudin’s (1991) 

development paradigm model also applies here. The second interesting finding also 

applies to the situation entity, where there are more determinants and variety in 

determinants than originally expected. Individual and group knowledge, requirements
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change and definition are all identified here, suggesting that there may be scope to break 

this entity down into sub-entities. An attempt at this task will be carried out in chapter 6, 

when initial categorisations will be made.

5.6.6 Initial attempts at a conceptual framework

Figure 5.1 summarises the determinants and relationship concepts identified during this 

phase of the research. Arrows are used to signify possible relationships between entities.

Organisation

Organisational choice of 
methodology usage

Organisational culture 
Availability of Users 
Availability of Resources

Mutable Requirements 
Development Paradigm 
Definition of requirements

Influence of older 
methodologies on support 
and management 
functions

Constraints of 
Method and 

tools

Insulation Tactics 
Demands for Resources 

Demands on Communication
Constraints on participation

STRATEGY constraints on
Identification of Requirements Change
required elements

None identified

Methodology
None identified

None identified

Demands for change in 
requirements 
Demands for greater 
involvement of users 
Demands for greater 
attention to technical 
aspects
Initial approach to 
analysis

Situation

Figure 5.1: The initial conceptual framework

The findings suggest that the strategy adopted in developing a computer system is 

dependent upon a number of deterministic factors. It also noted in the individual sections 

the extent of influence of one entity over another, with strategy in most cases^ being one 

of those entities.

While the findings are interesting, and compatible with the underlying argument of this 

thesis, more work had to be done in order to clarify and further identify the relationships

^Changes to the contents of this element were made to reflect the variety of information contained within. 
See section 6.6 for details.
’ Relationships between organisation and methodology and organisation and strategy were also identified.
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and characteristics of the entity bins. In particular, the following questions needed to be 

answered:

• Can initial models for the working of each entity bin be generated?

• Can existing concepts be identified in my own case studies?

• Can the models generated be expanded and extended?

Initial attempts at tackling these problems are developed in Chapter 6.

5.7 Conclusions

The major conclusion to be drawn in this chapter is the success in identifying common 

practices and concepts across studies. This suggests that robust determinants may exist 

and may be identified.

The next chapter uses Visual Indexing (Fulton, 1994) in order to get richer information 

on system practice that may result in stronger models of links between entities.
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Chapter 6 - A Practical Exploration of 

Determinants

6.1 Introduction

This chapter attempts to cover two tasks. The first is to attempt to replicate some of the 

determinants identified in chapter 5. The second purpose of chapter 6 is to a) attempt to 

verify the models identified in earlier chapters and b) to present models to categorise the 

appearance and impact of determinants. The first task looks at the use of Rapid 

Application Development (RAD) in a number of projects within three very different 

organisations (Fulton & Sasse, 1996). Both parts of the second task utilise data 

developed in both this chapter and previous chapters.

6.2 Aims of the Practical Case Studies

The aims of the practical case studies are simple. Whilst the results from chapter 5 are 

informative, there is a need to clarify the existence of some of the determinants 

identified in the last chapter. In particular, there is a need to make comparisons across 

subjects and projects, something that was not possible within the comparison of Case 

Studies. This element of the research has three aims in particular, which are to:

• clarify the existence of the determinants identified in the comparison of studies;

• understand how those determinants can vary over studies;

• identify new determinants.

The following sections go on to describe why the use of Rapid Application Development 

is an interesting area of research.
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6.2.1 Why Rapid Application Development (RAD) ?

It could be argued that the practical research would be best carried out by comparing 

studies using different methodologies, but in my opinion, such an approach would defeat 

the aims of this research - to identify the elements of interactive design practice 

irrespective (or independent) of the methodology in use’, even though the essential 

concept being covered in this research is the interpretation of methodologies. RAD is an 

interesting area of research because of its characteristics; while it is essentially an 

iterative approach, it works along strong rationalistic lines, and there are a number of 

interpretations of what it entails, an issue outlined in section 6.2.3.

Despite the problems in translating novel techniques from theory into practice, on the 

whole we still believe that something is around the comer that will reduce software 

development problems, helping us to produce software on time and to budget and, more 

importantly, to meet increasingly vague and uncertain user specifications. RAD is one of 

latest approaches developed in order to bridge this gap. The focus of RAD is to make the 

process of development more streamlined by reducing the use of paper-based 

documentation, increasing the use of computer-based design and introducing procedures 

whereby the ambitions of the project can, over time, be tailored to meet the available 

resources. These efficiencies will provide limited help in addressing issues of 

effectiveness, as the development should prove to be more effective in meeting demands 

for change. RAD also focuses on directly improving the effectiveness of development, by 

providing the means for incorporating the users in on-going design activities. So, RAD 

aims to address both dimensions of the 'software crisis' (Land, 1989) (see figure 6.1).

* Which would be an entirely valid argument given the contextual nature of design.
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Problem Problem Dimensions Solutions
(Attributes o f a System Design)

• Computer-based 
design

• Flexible project 
management

Efficiency

Software Crisis

Effectiveness Participation in 
design

^  j^gy. ggg an influence on 

Figure 6.1: RAD s approach to handling the software crisis

It is the use of the RAD philosophy by developers that forms the central topic addressed 

herein. The focus is on RAD implementation: how it is organised, structured, managed 

and executed. Both the philosophy of RAD and case studies of its use on a variety of 

projects are used to evaluate the impact of novel approaches to system development, and 

to identify the characteristics of a development context that will help or hinder the 

effectiveness of their use.

The next section introduces the RAD philosophy.

6.2.2 Rapid Application Development

Rapid Application Development is by no means a recent innovation. The RAD concept 

was first used within the DuPont organisation in the mid-1980s^. The methodology, 

originally called Rapid Iterative Production Prototyping (RIPP), was used to develop 

software Avithin short timescales, utilising small teams of highly qualified and motivated 

personnel. The concept was picked up by Martin (1991), who coined the RAD acronym, 

extended its scope, and did much to advertise its potential as a systems development 

methodology. Studies by Kerr & Hunter (1994) have further elaborated on the 

possibilities of its application.

The philosophy behind the RAD approach is focused on speed and flexibility. The scope 

of a development project should be defined in detail along with high-level requirements.
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a plan developed in order to describe the expected deliverables and delivery dates, and 

finally an iterative Design and Build stage should be carried out resulting in the finished 

product. Both developers and customers are required to participate in the process. The 

level of user involvement is very high and focuses on negotiating requirements and 

testing deliverables. Figure 6.2 illustrates the critical elements and structure of the RAD 

framework.

facilitators management developers

Joint Application  
Development

user

Design

Timeboxing

management user
representative representative

Figure 6.2: The RAD structure (based on Kerr & Hunter, 1994)

The structure of a RAD project does not appear to be markedly different to the way most 

software development projects are carried out; analysis of the situation, development of a 

project plan, and design and implementation are important constituents of any 

development process, even if the order in which each of these activities is tackled is seen 

to be more sequential on orthodox projects. The radical aspects of the RAD philosophy 

are in the techniques used within the RAD structure. The four main techniques are:

i. Joint Application Development workshops - The initial stage of development uses joint 

application development (JAD) in order to scope the project. JAD was developed in the 

late 1980’s within IBM to enable developers and client representatives to discuss and 

negotiate a development project, and is essentially based around the use of workshops. A 

facilitator is responsible for ensuring that the needs of the users are realised without 

compromising the technical requirements for a successful system. This responsibility is

fact that illustrates the time lag between practice and theory.
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exercised by encouraging discussion between the user representatives and technical 

advisors, then clearly defining options in order to develop and refine the scope of the 

project.

ii. Focus on CASE tools - The need for fast and efficient design and implementation 

means that time-intensive activities must be automated or, at the very least, be given tool 

support. The gap between design and implementation is one area where effort is time

intensive. Computer Aided Software Engineering (CASE) tools are used in order to 

provide a seamless connection between the two sections and speed up the development 

of code from design specifications.

iii. Data libraries and software re-use - Hand-coding software from ‘scratch’ on every 

project is a time-consuming process. RAD promotes object-oriented design and 

implementation in order to provide libraries of data and objects which are available to the 

developer, having already been tested at an atomic level.

iv. Timeboxing - The most innovative aspect of a RAD project is the use of timeboxes. 

Timeboxes are time limits within which an element of the product must be developed, 

and are clearly defined in the project plan. Timeboxes should not be confused with time 

allowances for program modules which are built into traditional project plans. A timebox 

represents the time allowed for a section of functionality to be delivered and tested. The 

margin for error or time slippage in a RAD project is such that, if the necessary 

functionality cannot be delivered within the timescale allowed by a timebox, it must be 

abandoned altogether or re-scaled in order to match the available time and resources. 

Extending a timebox to allow more time for an area of functionality is rarely possible. 

Timeboxing relies on a stable project plan, with full support from customer and 

developer.

6.2.3 Interpretation of RAD

When it comes to the customisation of development methodologies, RAD is an 

interesting case in point. RAD is a prototype-based approach covering the analysis, 

design and development of computer-based information systems. In many ways it shares
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the characteristics of the methodological framework used by traditional structured 

approaches, having:

• a core set of recognised tools and techniques;

• a framework within which the outputs of tools and techniques can be co-ordinated;

• a mechanism by which the progress of a project can be evaluated.

The main difference between RAD and traditional approaches is a much looser 

methodological framework. Evolutionary and iterative development is encouraged; the 

emphasis is clearly a process rather than product-centred approach to development. The 

mechanisms for managing and evaluating RAD projects are also clearly different. The 

time to carry out a task is the prime criterion in planning and managing a RAD project. 

Quality assurance tasks have to be focused on the criterion of usability alone 

(Herzlich,1994) - often because of the lack of other evaluation sources given that design 

documentation is often kept to a bare minimum. Because of these characteristics, RAD 

projects are very much influenced by the characteristics of the development context.

Proponents of RAD are quick to advertise its advantages: evidence of the success of 

RAD projects litters the pages of professional publications in the software development 

arena. A number of projects, almost exclusively concerned with small-scale information 

systems, have been put forward as RAD successes and tentative heuristics have often 

been put forward as evidence of the success of the approach and the huge leaps in 

programmer productivity that it encourages:

" System developer productivity on RAD projects, as measured on hundreds o f  
projects, exceeds productivity on traditionally managed projects by a factor o f 10 
to 25. "p.3 (Kerr & Hunter, 1994).

Critics of RAD have been quick to draw on what they see as methodological short

comings In particular, the manner in which quality is addressed within a RAD 

framework has come in for attention. Criticism of the validity of informal user tests as an 

indicator of quality have been raised:

''On a RAD project, prototypes are assessed by demonstrating the prototype to a 
user and then taking that user's reactions as a cue for modifications. In this way
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the user's wants and preferences are built into the design. Unfortunately, this 
rather haphazard process has little objectivity. The elements o f a successful 
assessment are realism and measurement against targets'^ p. 153 (Browne, 1994)

The quality dimension is an important focus for argument. RAD proponents defend the 

approach by pointing out that 'fitness for purpose' and a focus on what ultimately benefits 

users should be seen as the prime criterion in considerations of quality (Herzlich, 1994), 

and concerns about the objectivity of the testing process are therefore less of a concern. 

Rather than robust metrics for determining quality, the considerably less objective 

measure of the "smile on the user's face" (Kerr & Hunter, 1994) should be a 

consideration if a RAD project is to succeed. Taking such an approach can undoubtedly 

reduce the amount of time spent on verification and validation and is essential if time 

constraints are to be met, even if they produce potential compromises in the long-term 

quality and re-usability of portions of system functionality (Herzlich, 1994).

Other concerns have been raised about the manner in which the quality of the underlying 

system model is assessed. RAD depends on small teams of experienced developers to 

carry out implementation work. The belief here is that small teams are more productive, 

partly because they are working on smaller problems, but primarily because individuals 

in small teams have a more complete model of the project and are less reliant on seeking 

clarification for their actions from senior members of the project or on formal 

documentation and communication (Chudge & Fulton, 1996). As the focus for 

development effort moves from the integrity of the design model to ensuring quick 

delivery, the effort spent on producing design documentation is reduced, in some cases to 

the point where the prototype itself becomes the design model (Bowen, 1994). As the 

granularity and scope of design documentation and other (written) products of 

development are reduced, then the ability of management and quality assurance 

representatives to validate changes to the design or implementation are curtailed. The 

alterations in work-practice that such changes demand can often cause problems, 

particularly if they go against accepted organisational norms:

" So basically what started out as something reasonably controlled in terms o f  
requirements analysis and the requirements spec, degenerated through pressure 
and misunderstanding to a point where basically people were ringing up, saying 
T want it to do this and I  want it to do that' and 'we didn't mean it to do this, what 
we mean is that it should do that' and obviously there is no control, no path we
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can trace things back from, and that explains how the project ended up in its final 
stages. It was totally user driven. I  have heard the phrase 'participative design' 
with people coming in with articles trying to justify that, but I'm not entirely sure 
i f  I  agree with it or not. Certainly the user got what they wanted. But they were 
putting changes into the system less than a week before it was committed to this 
hard media.... You need a happy medium, you need some way o f controlling 
requests. Yes, we went to one extreme...." Software Engineer in a large financial 
house. Extract from the PROTEUS project (Fulton, 1993) .̂

It is in this regard that RAD becomes a bitter pill to swallow for some organisations that 

develop information systems. The manner in which work is carried out largely bypasses 

the structures of inquiry and decision-making that are typical of modem system 

development projects. RAD projects are seen to require intense communication on a 

peer-to-peer basis. Such a need fits poorly with the hierarchical nature of most 

communication on system development projects, with their elaborate and time- 

consuming overlays of approval and validation entities and procedures. Structures within 

an organisation using RAD need to be sufficiently fluid in order to support the RAD 

process.

Traditional management structures are not the only victim of the adoption of RAD. The 

manner in which processes are carried out within an organisation are also affected. 

Company procedure documents and quality standards are difficult to interpret within a 

structure where the speed of development is prioritised and the breadth, depth and quality 

of project-related documentation is relegated to a supporting role. The impact of RAD 

has to be considered in the manner in which the structures and processes of the 

organisational context are affected by its adoption.

Other criticisms of RAD have concentrated less on the ‘customer-driven’ lack of 

objectivity in design evaluation and more on the stmctural integrity of the RAD 

methodology. ‘Putting rigor back into RAD’ (Editorial, Database Programming & 

Design, 1994) is a call being taken up by some interested parties, critical of the loose 

structure of the RAD approach. In many ways, this echoes earlier reservations about 

prototypical approaches (e.g. Ince(1991)). The wide degree of variation in interpretations 

of RAD by practitioners has led to the formation of the dynamic systems development 

method (DSDM) consortium. DSDM was formed in part as a reaction to the increase of

^Extract from Fulton, D. (1993) Positions, Procedures and Practice - Requirements Change in British 
Industry, Unpublished MSc Thesis, Loughborough University of Technology.
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interest in the RAD approach and the confusion about how frameworks for RAD can be 

implemented. The aim of the DSDM consortium is to produce a generic framework for a 

RAD method in order to produce a de-facto standard for RAD development (DSDM 

consortium, 1995). In doing this, the DSDM consortium hope that some of the 

uncertainties concerning the implementation of RAD can be reduced.

Resistance to change takes many forms and, in a number of cases, has led to the revision 

or abandonment of approaches which over time have failed to adapt to the restrictions 

present within a particular organisational context. There are a number of forms of 

resistance:

• Manager's right to manage: Rejection by authority figures within an 

organisational group who see their influence eroded (Hirschheim, 1989);

• A failure to maintain structures for ensuring creativity (Poltrock & Grudin, 1994);

• Lip-service paid to the use of novel concepts (Hornby & Clegg, 1992);

• Poor fit with quality assurance procedures (Herzlich, 1994);

• Insufficient resources being made available to fulfil project goals (Stone, 1994).

When resistance occurs, the available options involve fitting the organisational context to 

the needs of the approach or fitting the approach to the needs of the organisational 

context. The former requires long-term training and education, whilst the latter requires 

reductions in the ambition for change.

" The further systems' designers move....
to plan for the possible social, cultural and organizational impact o f  these 
technologies, the more tentative and incomplete relevant theories and techniques 
inevitably prove to be. "p. 182 (Blacker, 1991)

The increasing adoption of RAD within sections of the software development community 

has led to a wide variation in the manner in which RAD is practised. Poor fit with 

organisational context is not the only possible interpretation of such an event; the 

fashionable status of the RAD approach within industry has led to a number of vendors 

rebadging existing tool products as 'RAD-ready' and a corresponding number of 

practitioners identifying the existing work that they carry out, particularly if they are 

using prototypes, as RAD projects. The result is confusion about whether RAD is a tool
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characteristic, a characteristic o f an approach, or a stand-alone systems development 

methodology. This can be explained, in part, by the existing texts on the RAD approach 

being superfluous: up to this point in time the benefits of the approach are still being 

highlighted and, although guidance is given on implementing RAD within an 

organisation - usually based on the results of spectacular successes reported in individual 

case studies - that guidance is at a suitably high-level to ensure that interpretation often 

depends on the individual.

6,2.4 Process of Analysis

The process of analysis consisted of three steps:

• Identification of suitable case study subjects;

• The Interview process;

• and. Analysis of case study material.

In order to gather credible data, it was important to define in advance the criteria by 

which organisations and individuals were selected. The main criteria used for selecting 

organisations was based on the level of experience an organisation had with RAD. If an 

organisation explicitly labelled its projects as RAD projects and had carried out more 

than one RAD project, it was considered to be a suitable source of research subjects. The 

section of individuals within organisations required similar criteria. Individuals could be 

selected by the contributing organisation, but the roles they carried out on a RAD project 

did not have to be limited to development roles -  the only restriction in that regard being 

that they had to work within a main project grouping. They were also expected to have 

been involved with and completed at least one RAD project.

In all, ten subjects were interviewed. With the exception of the water quality 

management system"*, there was one interviewee per project. The interview process used 

visual indexing as a guide, and concentrated, initially, on requirements change processes 

within projects, in order to start with a scenario which could be expanded as the

The findings of which are summarised in Table 6.2b.
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interview progressed^ Each interview took between 1 to 2 V2 hours to complete. 

Interviews were followed by group review meetings, in which each of the contributors to 

the research could get together and discuss outcomes, largely by reviewing and 

discussing visual indexing models generated in each interview. Although there was no 

formal agenda for these meetings, initial attempts at some of the categorisations in 

section 6.6 were developed, in particular the categorisation outlined in Figure 6.4.

The main product of the interview process was a taped transcript of each interview. The 

interview transcripts were analysed according to similar criteria to those used for 

analysing case study material, namely that the focus was on identifying areas where 

decisions, events or restrictions had an impact on the development process. More than 

300 statements were identified, all of which were initially grouped under the same 

entities (or categorisations) as used for the research in chapter 5. The high number of 

statements identified required that the development of category labels had to be 

expanded. The following criteria were used in developing note definitions:

• Identifying groupings of statements that reflected the internal nature of an entity;

• Identifying groupings of statements that reflected the relationships between entities;

• Identifying groupings of statements that reflected changes in the characteristics of an 

entity as a response to determinants.

This data was transformed into the conclusions reported in section 6.3 in two ways. The 

first was that in building relationships between entities, care was taken to avoid forcing a 

note definition to be defined as a determinant. Whilst some note definitions fitted well 

into the expanded model^, others described the internal behaviours of entities or 

referenced the possible workings of determinants, neither of which were represented on 

the graphical model at this stage .̂ The other use of the data was in guiding the 

development of a categorisation layer, whereby the internal nature of entities could be 

described at a coarse level of detail. This process worked by verification or exploration. 

In the case of the former, the data could be used to check whether the basic principles of 

existing models that could be used to describe the workings of entities, were applicable.

® As outlined in Figure 4.3.
 ̂Card 4, the Impact of Development Paradigm on Strategy being an example (see Appendix C).
 ̂ Although some of these were later added after the survey results were analysed and the model expanded.
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In the case of the latter, the data could be used in order to draw comparisons between 

projects and describe what later became categorisations. The differences in the initial 

approaches of projects that started with explicit requirements and those which started 

with none at all helped in the development of the categorisation of the initial statement o f  

objectives entity.

6.3 Comparison of Case Studies

The aim of the case studies covered in this chapter is to illustrate the diversity of 

strategies for implementing the RAD approach. Details of each of the three sets of 

studies are summarised in Table 6.1. Coverage of each of the case studies is split into 

four areas; each corresponding to three of the four elements initially identified as being 

critical to the use of methodology, these being:

• Situation (divided into initial statement of objectives and development pressures*).

• Strategy.

• and Organisational Context.

Each section uses labels to describe how they will be categorised’. The categorisations 

will be explored in detail in section 6.6. Methodology (as an element), along with the 

other three, will also be dealt with in section 6.6. The supporting information for each of 

the summaries developed in this chapter is catalogued in Appendix C - where elements 

from the taped transcripts and conceptual modelling notes and memos act as the 

supporting evidence for the models and categorisations developed in section 6.6.

6.3.1 Organisation A

Organisation A is a major airline with interests both in short-haul regional flights and 

international passenger services. Over the last few years, to maintain its competitive 

edge, the company has expanded its range of services. As well as moves into the 

international mail haulage market, it also now has a number of specialist divisions

* These two entities were divided because of the number of issues involved. The initial requirements and 
factors leading to changes to requirements were felt to be good candidates for changing this section, which 
had grown too large to remain one entity.

Theory and Practice of System Development Methodologies: A Conceptual Framework 124



offering insurance, holidays and specialised care to its customers. The Information 

Management (IM) Division has been important in supporting the growth of services that 

the main company provides, as many of those new services result from the use of 

increasingly flexible and powerful information systems. As well as the systems used for 

increasing market penetration, information systems are also developed to increase the 

efficiency and effectiveness of staff. The Division is also involved in producing systems 

to help the scheduling of services personnel, from customer services right through to 

cabin staff. Organisation A is one of the founder members of the DSDM consortium.

ORGANISATION ORGANISATIONAL
CHARACTERISTICS PROJECT CHARACTERISTICS

Organisation A Large multi-national services 
company

Own in-house devdopment 
division

Member of the DSDM consortium

Engineering project: collection of engine flight 
data. Research project using RAD concepts with 
a high-precision engineering firm as an industrial 
partner

Lounge IT: Devdoping information systems for 
use in customer services lounges in order to allow 
business customers access to con^uterised 
information

Bid collection: organisation of cabin staff work 
through a schedi&ng system

Organisation B Small consultancy company

Specialist in RAD training and 
devdopment

Executive information system (EIS): Devdoping 
the requirements and the original bikd for an 
industrial customer

Medical information system* An administration 
system to be used by clerical and medical staff 
within a local health trust

Financial package: Initial analysis and training for 
a Building society

Goods distribution system Rqilacement of a legacy 
system for a fird^-forwarding company

Organisation C Consultancy Arm of a large 
multi-national manufacturer 
and tool vendor

Member of the DSDM consortium

Water management system for a large utiĤ  
company

Data collection system for water 
management

Table 6.1: Case Studies analysed as part of this research

’Categorisations are indicated through the use of italics.
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6.3.1.1 Initial Statement of Objectives

Using the categorisations given in section 6.6, the initial statement of the project 

objectives would typically be communicated as a perceived need or a desired change. 

The IM Division would utilise a RAD approach when they felt that the requirements for 

a new system were sufficiently vague, ensuring that structured approaches to 

development were unsuitable. RAD could be used on projects that another division 

within the organisation has decided to sponsor, but where the system concept being 

investigated is so novel that a formal specification of requirements is unlikely to succeed.

Another area where RAD might be utilised is on research projects, where a problem area 

is being investigated and the criteria for success on the individual project are deliberately 

vague, but where the expected outcome is a greater understanding of a problem, rather 

than a full-blown working system. The IM division may run such a project itself or may 

carry out the work for an external division with the aim of turning the research project 

into a full-blown development for the client division at some later stage.

Because of the reasons for and manner in which a RAD project is carried out, the initial 

concerns of RAD developers are concentrated on promoting the development and getting 

support from other potential parties to the project. This can be a particularly important 

task on a research project, where possible future user groups in the organisation may 

need to be convinced of the importance of the work and their role in making a project a 

success. This can be difficult when the outcome of the project is primarily an 

understanding of how to make group work more effective rather than a tangible tool.

Once the promotion of the project is completed and some initial goals for the project 

have been communicated, the scope of the development and initial guidelines are 

expressed. The focus is on developing a structure and strategy based on initial 

requirements. User input is not an issue at this point.
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6.3.1.2 Development Pressures

The development pressures that project teams face when using a RAD approach to 

development are innovative in nature. We have already mentioned how the nature of the 

project influences the choice of a RAD approach within the organisation. RAD is used 

on projects where requirements are not sufficiently clear from the outset. Requirements 

are typically unclear because the system to be developed is something that users have no 

experience of using and developers have limited experience in designing and developing. 

Typically, the application is for an area where IT has never been used before within the 

organisation. Because of the innovative nature of the projects where RAD is being used 

as the development approach, the need for a concrete representation of the system is 

critical; there needs to be a solid basis for communication between developers and user 

representatives.

The Prototype provides a tangible realisation of the system and drives the design and 

development of the project at a stage when little design material is available. When such 

approaches are being taken, the nature of the development task is process-driven rather 

than product-driven. Achieving a consensus is more important than documenting design 

material.

6.3.1.3 Organisational Context

The organisational context within organisation A was found to be largely mechanistic 

and stable. While the group structures within RAD teams were kept deliberately flat and 

the management style used by senior management within IM encouraged the use of local 

decision-making, the impact of geographical distance and organisational boundaries 

would regulate the level of communication between various participants. In certain cases 

- the bid collection system being a good example - the limitations on resources and 

communication that such a structure enforced meant that single user representatives 

would be used for the majority of development. The high organisational costs of getting 

larger groups together meant that they where not used on projects until the later phases of 

development, where they could be used to customise the system built with the assistance 

of the single user representative.
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While the environment was largely stable, there were sources of disruption that impacted 

on the RAD approach taken. Once the initial scope of the project had been defined, there 

would be little room for major changes to the focus of the system. The systems being 

created were not critical, in the sense that, they were not being introduced to replace 

failing systems. They were being developed for applications where no existing IT system 

was in use, and therefore would not be prone to disruption and changes brought about by 

failures of an intermediate system. Turnover of staff, however, could cause problems. 

Because the development is largely process-driven, the views and desires of user 

representatives are very likely to be represented in the final system. Since interaction 

between user representatives and developers in review meetings is an important part of 

the development approach, the loss of an individual can have a dramatic impact on an 

individual project.

6.3.1.4 RAD Strategy

The RAD approach used within Organisation A shows all the signs of the uncertainty 

and evolution strategies to developing computer systems; the emphasis being on gradual 

development of the system model, with the two non-research projects delivering the 

system model in a series of gradual prototypical builds. Although timeboxes and other 

forms of management aids are applied, they give notional, rather than rigid, cut-off 

points, particularly at early stages of development where the requirements are ill-defined, 

even though a project plan would normally be in place.

Reliance on formal representations is negligible. This is not just a reflection on the fact 

that the design is constantly changing, but also that the design models are represented 

within the structure of the prototype. CASE tools allow the structure of the prototype 

(and, consequently, the design model) to be quickly referenced and updated. Other forms 

of documentation become important, particularly 'shopping lists' - describing pieces of 

functionality that may be implemented, and the developer's own log books - describing 

the rationale for particular development decisions.
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The emphasis of the RAD strategy, across all three of the projects investigated, is clearly 

on the gradual development of a systems model. The types of problem that RAD is used 

for clearly dictates such a strategy. The organisational context within which RAD 

projects are developed do place constraints. User participation is limited until a 

reasonably robust set of project objectives and requirements have been defined and are 

embodied within the working prototype. The emphasis thereafter is on customisation of 

the basic prototype.

6.3.2 Organisation B

Organisation B is a systems engineering consultancy specialising in training, 

requirements development and system implementation. The company was originally set 

up in order to promote more conventional methodologies, but over the years the remit of 

operations has grown along with the firm. Organisation B has, for a number of years, 

been able to build up expertise in development and consultancy for RAD projects.

6.3.2.1 1nitial Statement of Objectives

The initial statement of objectives for a RAD project comes in a variety of guises. The 

important element is that the problem to be tackled needs to be identified up-fi:ont, and 

there also needs to be some idea (that can be communicated) of what the end-product is 

likely to be. Chosen solution, desired solution and desired change are all possible 

starting points for RAD projects carried out by Organisation B.

It is important to have a conception of the system before development commences; 

Organisation B utilises JAD to develop requirements through group workshops. The 

contractual basis of their work as an external contractor means that the majority of 

requirements need to defined before the implementation can start. Those requirements 

form the basis of a contractual agreement which will be represented in the project plan. 

The importance of defining the critical requirements up-front places particular emphasis 

on the role of the facilitator.
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Another defining characteristic of organisation B's approach is that users have an active 

role during the initial Avorkshops; users have to understand the manner in which systems 

models are being developed. For instance, they have to understand what an entity- 

relationship model is and what role it fulfils. Likewise, the need to define a rigid project 

plan at the beginning of actual development means that any outstanding issues need to be 

tackled at this stage.

6.3 .22 Development Pressures

RAD projects face a mixture of innovative and augmentative development pressures, 

with the emphasis being on the latter. The importance of a stable project plan requires 

the majority of requirements to be defined quickly. In some cases, particularly in the case 

of the executive information system development, users did not have any experience 

with similar systems, so initial requirements needed to be more flexible. In the majority 

of cases - for example the goods distribution system - a similar, older system would 

already be in place and users would be more able to put forward requirements.

Requirements evolve. Where the change was brought about as a consequence of 

improved understanding of the problem domain and had very little impact on the 

underlying system model, then the requirement could be added very quickly. When the 

change affects the underlying data model developed through the CASE tool, there are 

major problems in implementing such a change. Resistance to change was, in some 

cases, a consequence.

The main source of uncertainty projects encounter were technical in nature. Database 

administration and integration are important tasks that are difficult to manage in small 

teams without back-up support. Identifying integration problems and the scale of such 

problems before implementation takes place is a difficult task.

6.3.23 Organisational Context

The organisational context within which RAD projects were working were very much 

determined by the nature of the project. In the case of the Executive Information System,
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organisational boundaries placed little constraint on the project, as the end-users were 

senior managers and the project was aimed at developing a set of requirements for a 

future system. Getting access to these users was easy, and the users had ultimate 

responsibility for the budgeting of the project. Other projects were working within more 

mechanistic structures: apart from the user groups, there were management groups to 

ensure that resources were being used correctly. The control of resources was a 

particularly thorny problem and led to disagreements between group members.

Organisational processes were largely unstable. The main sources of instability were in 

situations where legacy systems were being replaced. The individuals running the legacy 

systems and the actual processes carried out with them would change as the RAD 

projects started to produce deliverables. This, in turn, would have an impact on the 

project. Abrupt changes to development groups also had an impact. In one case, where a 

financial package was being developed, the programmer was abruptly moved from a 

RAD project to another project within the client organisation, disrupting progress.

6.3.24 RAD Strategy

The emphasis of RAD across all four of the projects analysed is on the evolution of 

requirements. While the importance of having fairly rigid requirements early on is 

emphasised, sufficient flexibility ensures that changes to functionality can be added into 

subsequent builds. The need for a) a set of initial requirements that could form the basis 

of a contractual agreement, and b) the avoidance of unnecessary work that could have a 

impact on tight timescales meant that some areas of change had to be tightly controlled 

and monitored.

Participation of user representatives is critical to the success of the project. Participation 

is largely active; users not only test prototypes, they are also responsible for expressing 

requirements in a format which can be integrated into a formal, diagrammatic 

representation. Although such representations are deemed important at the start of the 

project, when a stable project plan is being developed, the emphasis of documentation 

tasks as the project evolves changes to the recording of informal design rationale.
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The organisational contexts within which the systems were developed were largely 

mechanistic. Apart from the initial stages of development, where interaction between 

developers and users was intense and on-going, meetings where the established means of 

testing prototypes - even in situations where the programming teams were based on the 

same sites as the user groups. Preparing prototypes for such meetings proved to be a 

major overhead and was difficult to represent within the confines of timeboxes.

6.3.3 Organisation C

Organisation C is a large hardware, software and services manufacturer and vendor. 

Within the UK division of the organisation, RAD development is carried out by an 

information systems development consultancy group. The Case study concentrates on a 

water quality management system being developed for an external client.

6.3.3.1 1nitial Statement of Objectives

The water quality system development started with a functional specification being 

delivered to the development group by the outside client. The functional specification 

had been developed by another external contractor, with input from the client.

6.3.3.2 Development Pressures

The initial functional specification came under immediate pressure for change; 

eventually, out of a 360 page specification, only 40% of the initial requirements made it 

into the finished system. The development pressures varied according to the area of 

development. The main area of the project, comprising the database and associated 

functions was faced with a high number of changes relating to initial specification 

documentation. Slowly, a formalised change control procedure evolved in order to cope 

with the scale of change. The other, smaller, part of the project hadn’t been developed in 

great detail, and therefore analysis and design work was more gradual, and informal, as 

developers had to go straight to other analysts and users in order to appreciate the 

manner in which the interface worked.
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6.3 .33 Strategy

The project strategy can be loosely categorised as being evolutionary. While the project 

was envisioned as being broken into three iterations, following the DSDM model, the 

degree of change on the project led to the evolution of a formalised change control 

procedure and the sign-off of major changes by customers; changes that would mean that 

it would prove difficult to go back and retrieve aspects of the project.

6.3.3.4 Organisational Context

The organisational context can be categorised as being organic and unstable. Organic 

because the development team and the analysts working with them worked in the same 

environment - within the IT department within the client organisation. Four ambassador 

users were seconded to the project for the duration of the project, and other users were 

involved on a sporadic basis. Processes can be classified as unstable as the direction of 

development meant that many of the users weren’t required - as business processes 

meant to come under the scrutiny of the project disappeared or were subsumed into other 

areas of development. Sporadic reviews of the direction of the project were then 

required.

6.4. Lessons Learnt

The three sets of case studies (a summary of which is illustrated in Tables 2a and 2b) 

illustrate the diversity of possible approaches to RAD. The development paradigm, in 

particular, has a major impact on the manner in which RAD can be enacted. The RAD 

framework outlined in Figure 6.2 would initially be seen as best suited to in-house 

developers, as the high level of user participation required throughout the stages of 

development, the constraints of geography and access to user representatives on the part 

of external contractors would all make collaboration difficult within a contract-based 

paradigm; the surprising result is that the reverse was the case. Organisation A had 

difficulties with access to its own potential users; geography itself was a problem here as 

the size of the organisation placed constraints on on-going participation. More 

importantly, the projects that the organisation chose to apply RAD to were
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predominantly research projects or projects where IT had not been applied in the past, 

hence the difficulty in using JAD type methods. The political process of attracting 

resources for such projects meant that most of the initial work was carried out in 

promotion, rather than requirements gathering. As a result, the whole process of design 

was very flexible, users or other representatives were consulted in order to identify 

emergent requirements - very little was 'set in stone' at the beginning of the project and 

major changes were still being carried out later in the project as a result. Time-boxes 

were primarily 'notional' controls - extendible deadlines rather than rigorous cut-off 

points.

In contrast, JAD techniques were used extensively by Organisation B*®. The customers 

were already committed to the projects as, in most of the cases, the RAD project was 

being developed to replace a failing automated or manual system. It was important for 

the contractor to define major requirements early: once requirements were defined, 

something could be fixed and could serve as the baseline for a contractual agreement. 

Usually the agreement would be made on the contents of the initial data model. 

Emergent requirements would then be tightly controlled within time-boxes and checked 

to assess whether additions to the data-model or simple changes to interface or program 

code were required.

The RAD development developed by Organisation C had similar characteristics to those 

of Organisation B, the major difference that the existence of a functional specification 

removed both the need or ability to tmdertake JAD workshops. Most of the initial work 

was spent on verifying existing requirements.

’"But not used at all by Organisation C.
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ORGANISATIONAL SUMMARY

ORGANISATION A

Customer and development sites geographically isolated.

Projects applied to novel development areas - users often difficult 
to identify.

Focus in early stages was on promotion - getting divisional 
managers to commit to a project- not requirements 
gathering.

Difficulties in applying JAD approaches.

ORGANISATION B

Projects varied in type - fiom training through to full-blown 
development.

JAD approaches applied stringently - with help from their 
own proprietry techniques. Initial requirements (coded in the data 
model) defined in detail prior to development

Difficulties in relating the RAD technique to the project 
management and QA procedures within the client organisation

Data Management proved to be a problem. Code integration and 
facilities management was expected by the client - even though 
RAD doesn't support these.

PROJECT SUMMARY PROJECT SUMMARY

PROJECT 1: Engine Data Project
I: PERCEIVED NEED: Research project wthout pre-defined goals 
D: INNOVATE: Poor bridge between analysis and design. Some 
exploration of social and technical issues required.
S: UNCERTAINTY: Little regulation o f day-to-day work practice. 
O: MECHANISTIC/STABLE: Groups geographically isolated. 
Meetings and formal documentation were the mechanisms by 
which groups communicated.

PROJECT 2: IT Lounge Service
I: DESIRED CHANGE: Problem had been identified at the 
initiation of the project. No firm requirements defined up front. 
D: INNOVATE: Poor bridge between analysis and design. Some 
exploration of social and technical issues required.
S: EVOLUTION: Several software builds developed. Procedural 
restrictions extended as far as maintaining wish-1 ists for each 
build. Low-level design tasks largely unregulated.
O: MECHANISTIC/STABLE: Groups geographically isolated. 
Prototype testing meetings arranged on a regular basis - with the 
Client Manager playing the role of user.

PROJECT 3: Bid collection system 
I: DESIRED CHANGE: Problem had been identifed at the 
initiation of the project. No firm requirements defined up front. 
D: INNOVATE: Poor bridge between analysis and design. Some 
exploration of social and technical issues required.
S: EVOLUTION: Several software builds developed. Procedural 
restrictions extended as far as maintaining wish-1 ists for each 
build. Low-level design tasks largely unregulated.
O: MECHANISTIC/STABLE: Groups geographically isolated. 
Prototype testing meetings arranged on a regular basis.

KEY: (See figure 4)

I = Initial statement of objectives 

D = Development pressures 

S = Strategy

O = Organisational Context

PROJECT 1: Executive Information System 
I: DESIRED CHANGE: Problem had been identified at the 
initiation of the project. No firm requirements defined up front. 
D: INNOVATE: Poor bridge between analysis and design. Some 
exploration of social and technical issues required 
S: EVOLUTION: Several software builds developed. Procedural 
restrictions extended as far as maintaining wish-1 ists for each 
build. Low-level design tasks largely unregulated.
O: ORGANIC/STABLE: User group were senior management - 
Contact tended to be intense and on-going.

PROJECT 2: Medical Information System
I: DESIRED SOLUTION: Problem and expected outcome of the
project had been defined in advance of the project.
D: INNOVATE: Poor bridge between analysis and design. Some 
exploration of social and technical issues required.
S: EVOLUTION: Several software builds developed. Procedural 
restrictions extended as far as maintaining wish-lists for each build. 
Low-level design tasks largely unregulated.
O: MECHANISTIC/UNSTABLE: Most communication confined 
to meetings, although some development staff were always on site.

PROJECT 3: Financial Services package
I: DESIRED CHANGE: Problem had been identified at the
initiation of the project. No firm requirements defined up front.
D: AUGMENT: Some firm analytical requirements could be 
defined at an early stage. Some requirements drift - both in 
emergent requirements and consequential requirements.
S: EVOLUTION: Several software builds developed. Procedural 
restrictions extended as far as maintaining wish-lists for each 
build. Low-level design tasks largely unregulated.
O: MECHANISTIC/UNSTABLE: Most communication confined 
to meetings. Communication largely sporadic.

PROJECT 4: Goods distribution service 
I: CHOSEN SOLUTION: Legacy system to be replaced. Both the 
problem, expectations and major requirements defined up-front 
Acceptance crtieria also defined.
D: AUGMENT: Some firm analytical requirements could be defined 
at an early stage. Some requirements drift - both in emergent 
requirements and consequential requirements 
S: EVOLUTION: Several software builds developed. Procedural 
restrictions extended as far as maintaining wish-lists for each build. 
Low-level design tasks largely unregulated.
O: MECHANISTIC/UNSTABLE: Most communication confined to 
meetings. Communication largely sporadic.

Table 6.2a: Summary of findings

Theory and Practice of System Development Methodologies: A Conceptual Framework 135



ORGANISATIONAL SUMMARY

ORGANISATION C

Developer and internal analysts co-locate

Emphasis in analysis on verification of existing 
requirements

Quality problems in assessing the quality of systems

KEY:

I = Initial statement of objectives D = Development pressures 
S = Strategy O = Organisational Context

PROJECT SUMMARY

PROJECT 1: W ater Quality Management System 
I: CHOSEN SOLUTION: Legacy systems to be replaced. Both the 
problem, expectations and major requirements defined up front 
D: AUGMENT: Some firm analytical requirements could be defined 
at an early stage. Some requirements drift - both in emergent 
requirements and consequential requirements.
S: EVOLUTION: Several software builds developed. Procedural 
restrictions extended as far as maintaining wish-lists for each build. 
Low-level design tasks largely unregulated.
O: ORGANIC/UNSTABLE: Access to Ambassador users. 
Development groups co-located. System use changed the systems 
processes.

Table 6.2b: Summary of findings

6.5. Findings

So, where does this leave customisation? Should RAD be left as a largely informal and 

flexible development philosophy, to be adapted as seen fit, or should it be turned into a 

full-blown structured methodology? What emerges from these studies is that, although 

the majority of the techniques promoted by Martin (1991) and Kerr & Hunter (1994) 

are used, the characteristics of their use varies. Sweeping generalisations cannot be 

made about RAD practice on the basis of a limited review of Case Studies, but the 

findings do support the view that flexibility in application is important, particularly in 

areas where there are acute organisational constraints.

6.6 Observations

The following models illustrate the results of the grounded theory model building 

carried out on the transcripts of the taped interviews listed and explored in Appendix C. 

The five elements covered in more detail in chapter 8 are defined, and initial attempts 

are made to categorise the behaviour of the elements. Figure 6.3 illustrates the 

conceptual framework generated after the practical case studies. Short descriptions of 

the behaviours of each of the entities and their influences on other entities are listed in 

the following sections.
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Figure 6.3: Intermediate Conceptual Framework

6.6.1 Development Pressures

The first element is the development pressures element, which acts as a bin for all the 

elements that may cause uncertainty or major changes to the project. The development 

pressures element acts as the important determinant (along with the organisation 

element) influencing the strategy element. The following attributes were identified 

during the course of this study:

• experience of users;

• experience of designers;

• complexity of the technical architecture;

• instability in the host organisation.

The major element that influences the development pressures element is the other side 

of the problem situation coin, the initial statement of requirements. The manner in 

which the requirements are defined, agreed upon and communicated largely dictate the 

degree of uncertainty encountered. The manner in which uncertainty is dealt with 

depends on the experiences of the people involved in the project.

Developer experience and knowledge can be divided into two broad categorisations, 

experienced and novice. Experienced developers are more aware of the possibilities of
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change, and are therefore more likely to make short-term alterations in work practice to 

deal with uncertainty. Such practice can be illustrated within the Case Studies - one 

example shows the development of objects that contained nothing but attributes - 

attributes which the developers did not want to commit to, but felt nevertheless, would 

be required later in the project. Novice developers" are more likely to apply 

development practice rigidly. The intransigence of one of the developers in dealing 

with user requests illustrates a lack of experience with such work practices and a desire 

to preserve both the developers status and existing (or previous) status quo. The impact 

that the developers have in reacting to the impact of uncertainty is illustrated in figure 

6.4.

The impact of user experience has a quite different impact on the manner in which 

uncertainty is dealt with. Experienced users" are more able to vocalise their 

requirements, because the system being developed in a replacement for a system they 

have experience with. Experienced users are therefore more able to fit to a rigid 

development approach, as their requirements can be explicitly defined; they are more 

likely to be open to identification at the beginning of the development project. 

Inexperienced users find it more difficult to vocalise requirements; having little 

tangible knowledge of the system they require or of its necessary characteristics.

The third set of influences are the two remaining attributes of the development pressure 

element. The technical complexity of the project often acts as an inhibitor of change, 

largely because of the fact that technical complexity has two characteristics:

• the need to closely co-ordinate development activities;

• the more complex the project, the larger amount of development effort expended, 

more developers are needed and there is an increased need to manage the project.

Both characteristics have an impact because on many projects where complexity is an 

issue it is difficult to change work practice, or indeed, the manner in which the system 

is delivered.

"There are two dimensions to the novice definition. The first is the novice to development - Maclaren et 
al. (1991) has illustrated how new IS graduates are inflexible m their use of development methodologies. 
The second is the novice of working within a particular context or field of development. The experiences 
of some of those interviewed with effectively their first experience of interactive development illustrate 
this dimension.
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Figure 6.4: Categorisation of development practice

Organisational turbulence can be seen to have two types of impact. The major impact is 

to act as a major source of uncertainty; increasing (at least in the short term) the 

pressures for more innovative approaches to development. Examples of such change 

can be seen in re-definitions of the core requirements during the later stages of the 

project and the removal of key members of the project.

In light of these influences, three categorisations are developed:

• Innovate: Poor bridge between analysis and design. Pressures on the development 

strategy to incorporate ongoing change.

• Augment: Reliable bridge between analysis and design. Pressures on the 

development strategy to incorporate some elements of reaction to change.

• Automate: Exact bridge between analysis and design. Pressures on the development 

strategy to restrict imcertainty.

'^Experienced because they have used a similar product, or use a legacy system which is to be replaced.
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6.6.2 Initial Statement of Objectives

The second element is the other half of the problem situation element, recording the 

manner in which requirements are defined. The case studies support Grudin’s( 1991) 

argument about the impact of the development paradigm. Figure 6.4 illustrates the 

influence of the nature of the development paradigm*^ In-house projects are more likely 

to work with a set of requirements that are more relaxed - organisation A, in all three 

cases, developed requirements incrementally because of the novelty of the projects to 

which RAD was applied. In contrast, both organisation B and C worked with pre-defined 

requirements or developed requirements (through work-shops and other activities) during 

the initial periods of the individual projects, therefore, showing the impact of the 

contract-based paradigm.

Initial Statement 
of Objectives

Development
Paradigm

In-House

Shrink-Wrap

Contract

Perceived Need

Desired Change

Desired Solution

Chosen Solution

Figure 6.5: The initial statement of objectives

The impact that the two extremes of the categorisations for the initial statement of 

objectives is interesting. Projects that either started with rigid requirements or developed 

rigid requirements at the start of the project influenced the chosen development strategy 

by concentrating on interpretation or validation of requirements; most changes were 

brought about through consequential requirements, when requirements were evaluated as 

being unworkable, or when initial design made a requirement untenable. By contrast, 

those projects that followed the in-house development paradigm forced the initial stages
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of the development strategy to follow an entirely different approach, often negotiating 

requirements or building belief in the project. Changes to requirements were 

predominantly emergent - as understanding of the problem increased.

6.6.3 Methodological Values

The third element identified is the impact of the values of the methodology on the system 

being created. This is an area of the initial conceptual framework that this set of case 

studies was poor at assessing, given that all of the cases used (a variation on) the RAD 

approach. Observations on the theory and use of RAD would confirm that it is a largely a 

methodology with technical values, limiting interaction within constrained timeboxes. 

Several examples of the impact of the approaches they were using can be identified. The 

use of ‘RAD-ready’ development tools and methods promoted a structured approach to 

development, hampering the freedom of developers to add new business objects and 

change the structure of the underlying data. As a consequence, in these circumstances the 

treatment of requirements becomes case-based, changes that require major updates to the 

business model are treated separately to those that require cosmetic changes to user 

interface components. Another reaction to the impact of the methodology values is to use 

the RAD tools in a specialised way, therefore avoiding the types of problem that dictated 

following a particular process in the definition of a software object.

Methodological
Values

Social

Socio-Technical

Technical

Impact

. Limited structure - concentration on 
co-operative design approaches 
Strong emphasis on gradual analysis

Limited structure.
Strong emphasis on pre-project 
planning (evaluation of alternatives.)

Imposition of structure, 
esp. in tool use.

Figure 6.6: Categorisation of Methodological Values

"Note that none of the projects followed the shrink-wrap paradigm, so the categorisation of that attribute
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6.6.4 Development Strategy

The development strategy element proved interesting in that Land’s (1989) and Gutteriez 

and Greenberg’s (1993) model of development strategy proved to be valid. Apart from 

the Specification category, examples for each of the categories were found, and could be 

identified through Land’s (1989) list of characteristics. For example, many of the 

contract-based projects showed evidence of the practice strategy - with initial 

experimentation and exploration of requirements largely limited to initial stages of the 

project, stringent and explicit timeboxes restricting change for the rest of the project. 

Others, particularly the smaller projects in organisation A and B, showed development 

strategies closer to the uncertainty or evolution strategies, where ongoing and close 

participation meant that requirements were constantly being updated.

Uncertainty

Evolution

Practice

' c "  Specification

Figure 6.7: Categorisations within the strategy element '̂*

6.6.5 Organisational Culture

Like Hornby & Clegg (1992) I also find the Gowler & Legge’s (1978) organisational 

context model to be useful as the starting point for categorising the elements in the 

organisation bin.

relevant to the other two is based entirely on Grudin’s (1991) observations.
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Figure 6.8: Gowler & Legge’s (1978) Organisational Context model

One aspect of using the model illustrated in Figure 6.7 for the categorisations of the 

organisation element is deciding on the resolution of the categorisation. The impact of an 

organisation is particularly evident within the project grouping responsible for 

developing a computer system, but the influence of an ‘organisation’ of people stretches 

beyond such nebulous boundaries. The impact of standards and quality bodies and other 

parts of an organisation beyond the immediate grouping with the responsibility of 

developing (or participating) in the development of a computer system, also need to be 

considered. Furthermore, there is no reason to suggest that the organisational context of a 

development group and an outside group or regulatory body is, indeed, the same. Each 

would have to be separated in any attempt to model the working of this element in the 

final conceptual framework.

6.7 Conclusions

This chapter has looked, in some detail, at the use of a particular approach, rapid 

application development. The variety of the interpretations suggests that the practice of 

design is highly dependent on the context. From an analysis of each of the RAD projects, 

a number of the initial categories have been explored, and tentative attempts at 

categorisation have been made. The results suggest that a number of simple older models 

may serve as initial models for each of the elements of the conceptual framework.

'“The specification strategy was not identified during the case studies.
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Chapter 7 explores these categorisations in more detail, and attempts to highlight areas 

where the initial models need to be expanded, rethought or replaced.
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Chapter 7 - Survey Outline and Results

7.1 Introduction

The case studies illustrated a number of determinants for the development process, but 

did not give a review of such criteria to a sufficient depth to make explicit models 

beyond the categorisations that where developed for each of the elements of the initial 

conceptual framework. Important questions still needed asking, the most important of 

which where:

• where the models described in chapter 6 relevant to a larger body of case studies?

• if not, where there elements of the categorisations that needed to be expanded or 

corrected?

• and, most importantly, where there determinants missing from the original sweep 

through case studies that would make the case study more relevant?

This chapter introduces the development survey, carried out in order to answer these 

important questions. The structure of the survey 4s explored, and a concise analysis of the 

results is carried out. The chapter ends with a critique of the method used and an 

evaluation of (a), the results gathered, and (b) the impact that those results have on the 

final conceptual framework.

7.2 Rationale

The simple categorisations generated in chapter 6 owed a lot to the models and theories 

they were based on. For example, in both the methodological values and strategy 

categorisations, there were elements that where identified based on an understanding of 

the range of methodologies available and the structure of Land (1989) and Gutteriez and 

Greenberg’s (1993) classifications^. The breadth of analysis had to be extended for the

'Which has been built on the categorisations developed in Chapter 6.
^The specification strategy, not surprisingly, was not identified within the case study pool.
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case study results to have any value, and the concept of multi-method research had to be 

applied.

7.3 Application

A survey, using both open-ended and tightly scoped questions, was chosen for this 

element of the study. The advantages and limitations of the survey approach have been 

outlined in Chapter 4 of this text, and will be elaborated upon in the analysis of the 

results at the end of this chapter; nevertheless, the aspects of the survey approach that 

determine its usability in these circumstances needs to be repeated:

• an information-rich but low-cost^ means of collecting data;

• the ability to use more quantitative approaches to validate qualitative data;

• the ability to query the model of data directly.

The approach taken to build and use the survey was to make it as accessible as possible, 

and to target it at a broad range of IT developers. A Hypertext Mark-Up Language 

(HTML) page (see Figure 7.1) was built on the computer science department’s WWW 

server, containing form elements designed to capture information pertaining to the 

models of system development captured in Chapter 6. Testing of the survey structure was 

carried out both within the Computer Science department'^and outside the department by 

myself in order to test the workings of the survey across the full range of Web browsers. 

The results of the survey were processed by a CGI language (PERL) to fit the structure 

needs of a relational database program (Microsoft FoxPro).

În terms of the effort required for analysing the results.
^Using fellow postgraduates to test wording and structure of the survey.
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Safety-Related *
Real-Time
E m bedded*

Figure 7.1: Web-based survey

Links to the survey were mailed to Usenet mailing-groups that dealt with system 

development activities. Seventy responses to these research requests were returned. 

Section 7.6 lists the major findings of a study of these returns.

7.4 Survey Structure

The listing of the questions asked through the survey study is referenced in Appendix D. 

The survey structure was designed to cover the following material, which were either 

explicitly or implicitly referenced in the coarse granularity model developed in previous 

chapters. The aspects covered were:
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• system characteristics (did the type of system being created impact the system 

development approach taken?);

• development paradigm (what impact, if any, did the development paradigm have on 

the development strategy?);

• initial statement of objectives (the influence of the starting point of the project on the 

development strategy);

• user experience (the degree of user knowledge, ability to generate tangible 

requirements etc);

• developer experience (the degree of developer knowledge; familiarity with a system 

development );

• definition of job roles (the maturity of job roles and work processes);

• change request authorisation (the authorisation of change; change practice);

• stability of processes (the impact of change within the development organisation);

• system development strategy (categorisations of systems development approach);

• development model (iterative or stage-based models of development);

• emphasis of the strategy (the degree of control placed on the development approach);

• impact of types of requirements (change in requirements impacting on the 

development approach);

• the use of a methodology (the impact of a methodologies values and size);

• the use of tools and techniques (degree to which tools themselves enacted change in 

the development strategy or reflected change);

• the importance of tool characteristics to the projects success (which important tool 

characteristics aided the strategy followed?);

• the types of problems the project had difficulty dealing with (the problems associated 

with following a particular strategy).

Each of these survey focuses are dealt with in the following sections.

7.4.1 system characteristics

An important question that had not been approached in the case study programme, but

showed itself as a possible factor in the review of case studies in chapter 5 was the issue

Theories and Practice o f System Development Methodologies: A Conceptual Framework 148



of system characteristics. The study of a real-time safety-related system development 

(Malcolm, 1990) contrasted quite strongly with those looking at smaller, self-contained 

system development projects.

One interpretation presents itself. The first is the issue of complexity. The larger the 

project, the more apparent the problems when dealing vrith change. One interpretation 

that had not been explicitly considered was the characteristic of the system development. 

Could a highly interactive development differ from a safety-related project in other 

aspects than scale alone?

The system characteristics element of the survey was introduced in order to answer this 

question, and to therefore act as a control element when testing other factors of the 

existing conceptual framework. This element was exercised by allowing the survey 

respondent a free choice from five system characteristics characterising the product of 

their project development.

A number of major relation points (as defined when developing the survey) were felt to 

be possible impact areas of this case study element.

7.4.2 development paradigm

The second characteristic of the initial conceptual frameworks that was to be tested was 

the influence of the development paradigm. Chapter 6 illustrated the existence of core 

differences in focus between in-house and contract based developers. The limited size of 

the case study group prevents us from making strong claims highlighting this difference 

until the element had been tested further.

The three core paradigms (identified by Grudin (1991)) were developed in the survey. 

The respondent was given a choice between the three. Two main relationships were 

identified. The first was the nature of the initial statement of objectives. The second was 

the nature of the organisational context within which the system need had originated.
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7.4.3 initial statement of objectives

The third aspect that the survey focused on was the initial statement of objectives. The 

primary task of the survey was to clarify whether the categorisation used was a valid one. 

Four secondary elements of the conceptual framework were identified as possible 

determinants. These were:

• the conceptual framework;

• enduring requirements;

• initial approach to design;

• degree of consequential requirements;

• degree of emerging requirements;

7.4.4 user experience

Within the initial draft of the conceptual framework, the impact of user experience had 

been split into two categorisations. It was felt that experienced users were successful at 

elaborating requirements for computer systems, and that inexperienced users had 

problems developing requirements until they had tangible visions and experiences of the 

options available. This element of the survey attempted to test whether this distinction 

was a valid one.

The major relationship for this element was felt to be the development pressures entity 

itself.

7.4.5 developer experience

Within the initial drafts of the conceptual framework, the impact of developer experience 

(like user experience) had been split into two categorisations. Whilst the experienced 

developer categorisation had been tested and identified in both sets of case studies, the 

inexperienced developer categorisation had only been developed in chapter 5̂ . This 

element of the survey attempted to test whether the categorisation was a valid one.
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The major determinant was identified as the development pressure entity, although other 

elements were also felt to be important.

7.4.6 definition of job roles

The degree to which job roles were explicitly defined on a project was felt to be 

important, particularly for the organisational context within which the project was 

developed. The existence of formal job roles was felt to have important consequences for 

the reporting structure within an organisation, and particularly for the maturity of process 

and organisational culture. The organisation element was felt to be the main determinant 

for this element of the survey.

7.4.7 change request authorisation

The manner in which decisions are communicated gives some evidence of the nature of 

the organisational context. The survey attempts to draw a correlation between this 

element and the organisational context model.

7.4.8 stability of processes

The stability of processes refers to the degree of instability of processes within an 

organisational context, and refers directly to the working of the Gowler & Legge (1978) 

model, which is being used as the primary model in the organisation (or organisational 

context) entity of the conceptual framework.

7.4.9 system development strategy

The system development strategy is designed to test the categorisations based on Land’s 

(1989) categorisation of development strategies. It is hoped to clarify the use of the 

model in chapter 6. This aspect of the survey has implications mainly for the strategy 

element, although the type of strategy followed is expected to have implications for 

demands placed on the development pressures element and the organisation element.

® All the developers for the case studies were selected on the grounds of having been on at least one RAD
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7.4.10 development model

The development model is the first of two control elements to check on the identification 

of the strategy element. The survey respondent has two choices in this section. The first 

is to identify the development strategy as using an iterative development model. This 

choice is expected to point to the first two of Land’s (1989) and Gutteriez and 

Greenberg’s (1993) classifications - uncertainty and evolution. The second is to identify 

the development strategy as following a stage-based development model. This choice is 

expected to point to the last two of Land’s (1989) and Gutteriez and Greenberg’s (1993) 

classification - practice and specification.

7.4.11 emphasis of the strategy

The second control element is also designed to check the selection of strategy. To do this 

two elements are defined, which are:

• high level design 

and

• low level design:

High level design is defined as a design approach where high-level processes are in 

place; regulating practice and therefore limiting the amount of local flexibility on the part 

of the designer. Low level design is defined as a situation where there are few process 

controls on development practice.

The focus of this element is, again, to check the choice of strategy. High-level design is 

expected to point to the more regulated development strategies, low-level design is 

expected to point to the use of the less regulated development strategies.

project from start to finish.
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7.4.12 impact of types of requirements

Four of the requirements change types as defined by Marker, Eason & Dobson (1993) are 

used here to identify the impact of requirements change as a determinant. Bi-polar scales 

are used to identify the following:

• consequential requirements;

• emerging requirements;

• migration requirements;

• mutable requirements.

These four elements (unlike the other requirement types that Marker, Eason & Dobson 

(1993) - adaptive and enduring) may have some impact on development practice. The 

impact of these determinants are felt to be very important - on all of the primary entities 

of the conceptual framework.

7.4.13 the use of a methodology

Another important task is to identify the type of methodology (if any) in use, and what 

impact that would have on the strategy used. The survey asks if a methodology is used 

and, if a methodology is used, queries on the type of methodology used. The following 

methodologies are given as options:

• Information Engineering;

• SSADM;

• Yourdon (or SA/SD);

• A Systems Approach (SSM, ETMICS etc);

• An object-oriented method;

• Jackson Structured Design.

7.4.14 the use of tools and techniques

The next element of the survey is to assess:

• a) whether those methodologies are used in their entirety;

• b) how the tools used match the strategy followed.
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Twelve techniques are presented for the user to choose. These are split into two 

unordered lists. Some of the choices reflect tools and techniques that are most often 

associated with structured techniques, others that are closely associated with systems or 

craft-based approaches. The techniques were largely chosen on the basis of reflecting the 

primary modelling elements of the methodologies listed in 7.4.13.

7.4.15 the importance of tool characteristics to the projects success

In order to assess the importance of tool characteristics to the development of a project, a 

bi-polar scale was attached to five questions in order to see whether certain tool 

characteristics were important for particular projects. The impact of these questions was 

felt to be particularly important for the development strategy followed: would it be 

possible to associate tool characteristics with a particular development strategy?

7.4.16 the types of problems the project had difficulty dealing with

The final section of the survey looked at the problems that arose when there was a 

mismatch between the development strategy and the other entities of the conceptual 

framework. The expectation here is that when there is a mismatch, then development 

problems arise that require corrections or heroic efforts on the behalf of developers to 

ensure that these problems are dealt with. For example, if the developers are following an 

uncertainty strategy and the organisation they are dealing with is not open to regular 

collaboration because of the nature of the organisational context, then an expected 

pressure would be the developers feeling that the system had not been tested to a 

sufficient level of detail by users.

The impact of this element of the survey is expected to focus in on the interfaces and 

determinants running between the strategy entity and the organisation and development 

pressures entities.
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7.5 Results: Overview

Table 7.1 describes the composition of the sample obtained. The selection criteria for this 

element of the research were simple. Potential respondents were asked to contribute if 

they had sufficient experience as a developer. ‘Sufficient experience’ was interpreted as 

the respondent having previously completed one or more system development projects in 

the past. The survey was also focused on developers (specifically) with experience of 

systems analysis and design methodologies and related techniques and methods.

Whilst table 7.1 gives an overview of the types of backgrounds and services provided, it 

can only serve as an advance posting on the characteristics of the projects involved, 

including the types of methodologies used (Section 7.6.3) and the types of products 

developed within these projects (Section 7.7.9). One issue that can be raised at this point, 

but will be returned to later in this chapter^, is the issue of specific bias in the sample. 

One issue that does come out is the high-number of respondents who indicate that a 

object-oriented design approach was used on the project (section 7.6.3). This result does 

not agree with more exhaustive surveys which have attempted to give accurate figures on 

methodology usage (e.g. Russo et al (1996) and Eva & Guilford (1996)) who have both 

noted the relatively low numbers of projects and organisations using object-oriented 

approaches. The high number of object-oriented approaches in this survey can be 

attributed to the fact that the survey description for this work was posted to a number of 

newsgroups on the Internet dealing with development practice, the biggest of which 

happens to be a group dealing with object-oriented design.

An interesting question to be asked is if the number of object-oriented methodologies 

cited is so high, can the survey be really representative? The answer to this is yes, purely 

because of the focus within this research study on the factors affecting work practice 

rather than on the use of a specific methodology -  as the research in other chapters has 

shown, the actual choice of a methodology only has a small part to play in determining 

the use of a methodology. Even so, in the few places within this chapter where a 

correlation between the use of methodology and another event is shown^, the issue of 

possible bias is noted.

 ̂ Particularly in section 7.6.3 and the critical evaluation in section 7.9.
 ̂ For example, section 7.7.7.
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Type of Group/Organisation Number

Systems or Software Group providing in- 
house development services to another group 
within an organisation

27

Systems or Software Group imder contract to 
provide development services to a specific 
outside organisation

24

Systems or Software Group producing shrink
wrap products for a particular market 8

Systems or Software Group providing in- 
house development services to a another 
group within a research or non-profit 
organisation (Hospital, Institute, University)

8

Systems or Software Group within a research 
or non-profit organisation producing shrink
wrap products for a particular market

3

Table 7.1: The spread of respondent origin

7.6 Results: Primary Entities

The initial task carried out in analysing the results was to corroborate the results 

outlining expected behaviour within the primary entities identified in earlier parts of this 

research. A particular concern that needed addressing was to ensure that the models used 

to inform the categorisation process (Gowler & Legge (1978) for the organisation entity 

and Land (1989) for the strategy entity) were shown to be valid selections. The question 

being asked here was ‘were the model choices, and the interpretation of these models 

correct?’

The focus of this element of the review was on identifying atomic values and variables 

that would serve for the later periods of the research. The first two parts of this section 

used survey checks to clarify existing models, whilst the last three parts of the section 

used data to clarify models developed over the course of the case studies. Section 7.6.3, 

which looked at the use of methodologies, concentrated specifically on collecting usage 

data.
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7.6.1 Strategy

Land’s (1989) model of system development strategy defines four categorisations of 

strategy, each of which are identified by differing levels of flexibility or rigour in 

response to environmental triggers. In order to clarify the structure of Land’s (1989) 

model, attempts needed to be made to validate the responses of survey responders. The 

key element of the model was both the increase in rigour of the model and the increase in 

rigour of the processes involved between the steps of uncertainty and specification 

models.

In order to test and validate the indication of chosen strategy by responders, two other 

questions were developed. The basic rationale behind asking these questions was a belief 

that there were factors that once identified could be used to corroborate the choice of 

strategy. The two elements identified were:

• model or lifecycle o f development: The need to react to, or control the extent of 

change is a factor that differentiates the four strategies. The characteristics of the 

development life-cycle could be used to identify the choice of strategy. Two choices 

were given to the responder. The first choice, Stage-based models of development, 

was thought to indicate the use of practice or specification strategies, which would 

enforce distinct separation between development activities like analysis and design, 

unlike the other two strategies, which would be expected to see analysis, design and 

implementation strategies blur together. The second choice, spiral or iterative models 

of development, was thought to indicate the use of uncertainty or evolution strategies, 

where the need to react to change on a regular basis would promote iterative 

approaches to development.

• emphasis o f the development strategy: Each development strategy was felt to require 

differing levels of authority and control. Those strategies which were felt to anticipate 

change would place less procedural control on the maimer in which tasks were 

completed. Design activities, therefore, would focus on low-level design - the design 

of activities as and when needed, rather than to keep an intricate design consistent. 

The symptoms of such activities would be seen when the basic design model would be 

kept up to date whilst paper-based designs or reference documents would be 

neglected. Those strategies that were felt to ‘react to change’ - i.e. see change as

Theories and Practice o f System Development Methodologies: A Conceptual Framework 157



something that needed to be controlled - would concentrate on ensuring that high- 

level design models were kept up to date. Efforts would be needed to ensure that the 

‘design vision’ was applied and not neglected.

The results of this comparison are shown in Figure 7.2.

Low-level design Emphasis of the 
Development Strategy

Iterative Models of 
Development 2 
Mixture of high and 
low level design

Stage-Based Model 
of Development 
Emphasis on High- 
level design

Expected 
trend

Actual
Trend

Actual Expected 
trend trend

Model or lifecycle of 
development

1(15) 2(24) 3(23)

Key: X Axis
l=Uncertalnty (n) Number of projects
2=Evolution
3=Practice
4=Specifciation

4(8)

Figure 7.2: Expectations against Results for the Strategy Entity

The results proved to be very interesting. Although the results differed from those 

expected (as shown by the thicker lines) the general results were as expected. For 

example, there was a higher tendency to use iterative models of development for 

uncertainty and evolution projects, even though the line was flat enough to suggest that 

the comparison of life-cycles was not necessarily an efficient indicator of strategy. 

Likewise the emphasis of the design strategy showed a progression from very loosely- 

controlled development strategies to more overtly controlled development- with the 

notable exception of the specification strategy, where the analysis jumped to a level of 

2.4. Whilst it could be argued that the low number of projects recorded as following this
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strategy (8 out of 70) could be given as the reason for this unexpected result, the question 

‘Are design activities more closely controlled on an evolution approach in comparison to 

a specification approach?’ needs to be asked. Evidence that could support such a claim 

has been identified in Chapter 6, where the tight coupling of design activities was 

identified as a prominent factor in the management of evolution-type approaches. So, it 

could be argued that the ‘timely delivery’ constraints associated with such approaches is 

a major factor in promoting more rigorous project management even in comparison to 

product-based development approaches, nevertheless, the result is sufficiently tangential 

to the overall results in this section to raise sufficient doubt about its reliability.

7.6.2 Organisational Context

Gowler & Legge’s (1978) model used two dimensions, organisational structure and 

process to identify dominant cultures and interaction types - and was chosen earlier in 

this research to illustrate the impact of an organisational group (of any size) on the 

development project. The organisation structure dimension of Gowler & Legge’s (1978) 

proves to be particularly interesting - the authors define two organisational cultures that 

are likely to result as part of an analysis of a group - these being mechanistic 

organisations and organic organisations. Efforts were made to test this dimension using 

two questions- concentrating on the issue of interaction. The first question dealt with the 

issue of project-related roles and the second question looked at the procedure followed in 

requesting changes to product requirements. Both factors were felt to be important in 

indicating the style of interaction, and hence the organisational culture, of the 

development group.

Table 7.2 indicates the results of this test.
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Job Roles Procedure Process
No.
o f

Projects
Job Roles Procedure Process

No.
o f

Projects

Explicit Formal Stable 3 (4.3%) Implicit Formal Stable 4(5.7%)

Explicit Formal Unstable 1(1.4%) Implicit Formal Unstable 5(7.1%)

Explicit Informal Stable 1(1.4%) Implicit Informal Stable 7(10%)

Explicit Informal Unstable 5(7.1%) Implicit Informal Unstable 44(63%)

Table 7.2: Organisational Context Testing

The most interesting aspect of this result (apart from the large number of projects that 

existed in organic-unstable development groups) were the large number (15) of projects 

which claimed to have either rigid procedures or defined process, but not both. This 

raises serious questions about my original thesis for this section, i.e., that process and 

procedure are compatible, inter-dependent, and in some cases synonymous. Whilst this 

raises questions about my interpretation of Gowler and Legge’s model, it also raises 

questions of the model itself. Given that communication is governed by the need to 

identify a suitable individual (fulfilling a role) and has to follow a process, then it has to 

be argued that the category determinants of Gowler & Legge’s (1978) model may be 

insufficient.

Of course, the categorisation that Gowler and Legge propose may be more relevant at 

other levels of resolution within the organisation -  there may be arguments that the 

processes of groups other than the development group (e.g. support -  QA, User or the 

overall organisational group, e.g. the client) may be easier to classify. However, the first 

result of this finding is that the use of one model to identify the organisation entity is 

insufficient, and the use of Gowler and Legge’s model to clarify the workings of the 

development group may not reflect the influences of some of the groups mentioned.
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7.6.3 Methodology

Table 7.3 lists the methodologies used in this sample. Respondents were limited to one 

methodology per project. The numbers should not be held to be indicative of the spread 

of methodology usage, indeed the numbers of projects that used Object Oriented 

methodologies are far higher than those reported in Russo et al, (1996) or Eva & 

Guilford (1996); the results are felt to be indicative of the sample - a factor that will be 

taken into account in other sections in this chapter. The most interesting finding was one 

not initially foreseen during the inception of the survey study, and one not given as an 

option to survey responders. Whilst space and consideration was given for other 

methodologies, little was given for the use of proprietary methods or the amalgamation 

of other methods, a factor that Russo et al. (1996) identifies of being of particular 

importance in the ongoing development of the field -  i.e. the ongoing adoption of 

techniques and sub-sets of methodologies - the emergence of a super-methodology again 

being considered to be an intellectual dead-end.

Methodology No. of Projects

An Object-Oriented Methodology 16(23%)

Information Engineering 8(11%)

Yourdon (SA/SD) 4(5.7%)

SSADM 3(4.3%)

Systems (e.g. SSM + Ethics) 3(4.3%)

Other (including Proprietary) 6(8.6%)

No Methodologies Used 30(43%)

Table 7.3: Methodology Usage

Whilst only 6 out of the 70 respondents directly identified either a methodology not on 

the survey list or a proprietary methodology, it is also clear that a great many of the 

respondents that said they did not use a methodology did use elements of a 

methodological structure, a factor that one respondent (out of a number of similar 

respondents) illustrates:
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'‘'‘There were certain aspects o f the projects which did not lend themselves to 

object based development, i.e., the time required was not justified. In these cases 

alternate methods were used on a case by case basis, pi (Chris Ryder, Personal 

Communication, 1996)

Two primary reasons were given for the customisation (or non-use) of a methodology; 

lack of training or time pressures from management.

The important question that respondents of this nature illustrate is the importance of 

process - even when a methodology is not used, there are elements of work behaviour 

that share similarities vrith those guided by the use of a distinct methodology*. This 

factor will be tackled further in the final chapter of this thesis.

7.6.4 Initial Statement of Objectives

One expectation of the impact of the development paradigm is to be the main 

determinant for the analysis approach taken. One would expect an in-house development 

group to be involved in the earlier stages of a development project and therefore to start 

vrith a far less rigorous vision of what the customer wanted. In contrast, on a contract- 

based development, the fact that a decision has been taken to recruit an outside developer 

can be expected to follow a process whereby initial requirements have at least been 

primarily defined (Grudin, 1991).

The results of this evaluation are shown in Table 7.4. The results broadly confirm the 

belief that development paradigm has a role to play. The significant weighting of in- 

house projects towards the less formal and more explorative statement of project 

objectives was expected. In this regard it is very interesting that 59% of In-house projects 

were identified as being ‘Desired Change’ projects. Likewise, the spread of generic 

development projects was also to be expected. It was the contract-based development 

projects that proved particularly interesting. The dominance of contract-based projects 

for the later form of analysis was expected, particularly given that the definition almost 

totally excludes any other type of development paradigm (there are no in-house projects.
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to my knowledge, where the client can set penalty proviso’s on a project). What was not 

expected was the spread of contract-based projects across all analysis types. The 

expectation was that desired solution or chosen solution analysis types would be the 

dominant choice of contract-based projects.

Focus of Analysis
Development Paradigm

In-house Generic Contract

The project started out without a 
clear view of the system to be 
developed, or of the underlying 
problem to be tackled

9r50%) ^ 3 (17%) .4 - 6 (33%)
0 of Contract)(26i% of In-house) (27®/'6 of Generic) (25®/

The project started out with an 
explicit problem to tackle but 
without a clear definition of the 
expected application. (5S

 ̂20 (57%) .4 - ^ ( 11%) .4 . 11(31%)
0 of Contract)>% of In-house) (36®/'o o f Generic) (46®/

The project started with an explicit 
problem to solve and a clear 
definition of the expected 
application. (1>

 ̂ 6(46%) .4 - ^(31%) .4 - 3̂ (23%)
0 of Contract)of In-house) (36®/̂ 0 of Generic) (13®/

The project started with an explicit 
problem to solve and a clear 
definition of the expected 
application. In addition, the client 
has set the acceptance criteria for the 
project, and penalty provisions if 
criteria were not met.

r 0 (0%) rO (0%) ^ 4 (100%)
(0% of In-hous^ %b% of Generic^ (T6% of Contract)

Table: 7.4 The Impact of Development Paradigm on Starting Point

Review of the analysis material discussed in Chapter 6 provided a possible answer, and 

highlighted an area of Grudin’s model that had not been developed sufficiently. The 

current model does not take account of the phase of involvement. Grudin’s bar model 

depicts the phase of initial contact in comparison to another paradigm, it does not depict 

the phase of the initiation of contact between client and developer in comparison to 

another project of a similar type. This is to say that a development groups involvement in 

a project will not necessarily begin with the development of requirements and end with 

the delivery of a computer-based system. Figure 7.3 illustrates this idea using the 

contract-based development paradigm as an example:

* Supporting the argument of Checkland (1985) who maintains that all practical work is, to an extent.
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Informal Requirements

Early
involvement

Analysis

Formal Requirements

Late
Involvement

Figure 7.3: The Impact of Starting Points on the Formality of Requirements

This additional hypothesis argues that the earlier in the life of the project, the more

informal the starting point for the development of requirements. Therefore, if a group is

brought in to develop the system from an existing requirements listing -  it is effectively

carrying out design of a computer system -  tangible requirements are available and little

exploration of requirements is required. Figure 7.4 shows the correction to the Initial

Statement of Objectives primary entity.

Initial Statement 
of Objectives

Perceived Need
Point of Involvement

Analysis
Desired Change

Desired Solution Design

Chosen Solution

Figure 7.4: Corrections to the Initial Statement of Objectives

theory laden -  regardless o f  whether or not the developer recognises it.
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7.6.5 Development Pressures

The development pressures section of the conceptual framework deals with a number of 

issues, but makes a fundamental link between experience and uncertainty. The element 

that I was trying to identify within this section is the existence of a relationship between 

these two factors. The following tables illustrate this hypothesis.

Table 7.5 deals with the question of whether the system is to replace a current system. 

The theory here being that the more familiar a user was with a particular way of working, 

the greater the impact on the development of a new system. The results were somewhat 

surprising, the differences between the levels of experience of users (as judged by the 

respondents) being almost identical, whether or not the system was replacing an existing 

(and familiar) manual or automated system.

^ E x p ^ ^ c e ^

Q. Was the system to be developed designed to replace an 
existing manual or automated organisational system?

Yes No

Users had little experience 
with systems of this kind 17 (43%) 14 (47%)

Users had some experience 
with similar systems in the 
past

23 (57%) 16 (53%)

Table 7.5: User Experience Against Legacy System Replacement

What we can surmise from such a result is, at least initially, unclear. Two possible 

explanations present themselves. Firstly, that the main onus on the use of experience is 

on the developers themselves -  users having a peripheral impact, even in the most 

participative of development environments. The second, more cynical, explanation is the 

possibility that developers still under-rate both the level and importance of experience 

that users bring to a project.

The second explanation is supported somewhat by the results gathered for this section, in 

which developer experience is clearly highlighted as a factor in many projects. An 

additional thesis can be developed based on these results -  that, in many cases.
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developers are chosen, or moved into projects, according to their experience in a 

particular problem domain. This thesis is interrogated in later sections.

As Table 7.6 shows, the respondents did identify developer experience as being an 

important factor. Half the respondents identified some level of developer experience on 

their project -  begging the question of whether the selection of ‘the right people’ for a 

particular project is an important factor in influencing development practice. A review of 

the research notes produced as part of the case studies would suggest that it is. The 

selection process is therefore a link between this entity and components of the 

organisation entity.

User Experience Developer Experience
Number

of
Projects

Users had little experience 
with systems of this kind

Developers had limited 
experience in developing a 
system of this kind

8

Users had some experience 
with similar systems in the 
past

Developers had limited 
experience in developing a 
system of this kind

4

Users had little experience 
with systems of this kind

Developers had some 
experience of developing 
similar systems in the past

17

Users had some experience 
with similar systems in the 
past

Developers had some 
experience of developing 
similar systems in the past

18

Users had little experience 
with systems of this kind

Developers were experts in a 
particular problem domain 9

Users had some experience 
with similar systems in the 
past

Developers were experts in a 
particular problem domain 14

Table 7.6: User and Developer Experience Against Projects

7.7 Results: Secondary Entities

7.7.1 Exploration of links between Organisation and Strategy entities

The results in the organisation entity section (7.6.2) illustrate the fact that the use of 

Gowler & Legge’s (1978) model in order to illustrate the group communication and
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dynamics is not sufficiently holistic (in terms of modelling other organisational objects 

and processes beyond the development group). Given that the focus was limited, the 

expectations on outcomes within this section were also limited. The aim was to identify 

whether there was a link between the organisational group/s involved in a system 

development and the development strategy followed. The hypothesis being promoted 

was that:

There is a symbiotic relationship between the manner in which a group co-operates and 

the flow o f information and dynamism required by a system development strategy. Both 

exert a strong influence on each other. An organisational group exerts a strong influence 

on strategy -  the manner in which communication is initiated and the information shared 

exerts an influence on the strategy taken. If a strategy is incompatible with the nature of 

the organisational context, then pressures are exerted on the strategy to conform -  

producing a strategy more compatible with organisational communication. The adoption 

of a strategy (which in itself could be outside the influences of the immediate project 

group) places demands on appropriate levels of co-operation, communication and 

information sharing within a project group. With all things being equal, the force exerted 

by an organisation on strategy is stronger than that exerted by a strategy on an 

organisation.

Job
Roles Procedure Process

Number
of

projects
strategy

Job
Roles Procedure Process

Number
of

projects
Strategy

Explicit Formal Stable 3 (4.3%) 3.3 Explicit Informal Stable 4 (5.7%) 2

Explicit Formal Unstable 1 (1.4%) 3 Explicit Informal Unstable 5 (7.1%) 3

Implicit Formal Stable 1 (1.4%) 3 Implicit Informal Stable 7 (10%) 3

Implicit Formal Unstable 5 (7.1%) 2 Implicit Informal Unstable 44 (63%) 2.1

Table 7.7: The Impact of the Organisational Context Against Strategy
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The results in Table 7.7 do support this hypothesis, but only at the extremes of the 

sample. Groups in which job roles, procedures and process were stable followed the most 

rigid strategies^, whilst the groups in which job roles, procedures and process were 

informal clearly followed less rigid strategies. The wide spaces in-between these two 

poles are more difficult to rationalise -  only at the poles is the expected pattern followed. 

Two conclusions can be made in this section. The first is that the bias towards highly 

informal and unstable organisational groups has to be stated as an important factor (and 

result in itself) -  the other is that although at the poles there is a link between 

organisational context and strategy, there are clearly other influences on both entities -  a 

factor explored in later sections in this chapter.

7.7.2 Exploration of links between Organisation and Initial Statement of 

Objectives entities

The initial hypothesis being explored in this section was that the nature of 

communication in the organisational context would either influence, or be clearly 

reflected in, the starting point of the project. Mechanistic and Stable projects would 

promote a more rigid approach to the analysis or design of the project. Organic and 

Unstable projects would determine that a more exploratory starting point was selected.

The results, as illustrated in Table 7.8, show this clearly not to be the case (at least in the 

results themselves). The initial starting points, labelled in the analysis column of the 

table'® show no clear pattern -  and definitely not the expected pattern -  starting with high 

scores for organisational groups displaying signs of working within a mechanistic-stable 

organisation, and falling for organisational groups showing signs of organic-unstable 

organisational contexts. In the light of findings in section 7.7.4, this result has to be 

expected. The starting point of the development group (in terms of doing the analysis, or 

merely the design) is a more encouraging link between the two entities. This information 

is not reflected in the results.

’ Strategies being rated on a 1 to 4 scale. 1 being the Uncertainty strategy, 4 being a Specification strategy.
Numbers contained within referring to a graded list of initial starting points. 1 being Perceived Need, 4 

being Chosen Solution.
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A more encouraging result is provided by the spread of development paradigm results in 

the same diagram. Three distinct groupings can be identified. The first is for the 

mechanistic groupings, where contract-based development paradigms dominate. The 

second distinct grouping is for the organisational contexts with formal procedure but 

informal job-roles, where there is a mixture of internal and contract-based paradigms. 

The third grouping, with the more organic groupings of organisational context show a 

broad mix of all three development context types -  with the in-house development 

paradigm dominating. This certainly illustrates the possibility of a link between the 

organisational context and the development paradigm, even though there is likely to be 

other strong links between the development paradigm and the nature of the organisation 

itself -  and of course if the organisation has the ability to provide the skills and resources 

needed for system development.

7.7.3 Exploration of links between Initial Statement of Objectives and 

Development Pressures entities

The hypothesis being explored in this section is that there is a link between the two 

distinct parts of the problem entity -  the initial statement of objectives and the 

development pressures entities. The initial hypothesis is based on our initial conceptual 

frameworks, which claimed that the main link between the two entities was in the 

amount of change a project had to deal with. The argument here being that the amount of 

emergent or consequential change was dependent on both the starting position of the 

project (emergent requirements in particular being felt to be more likely when the project 

starts without an explicit terms of reference) and the skills and experiences of developers 

in anticipating and coping with the demands of change.

The first test carried out was to identify any possible links between the initial statement 

of objectives and the impact of requirements change on a project. Figure 7.5 shows the 

results. The two thick lines on the diagram shows two sets of expected results if there 

was a strong relationship between one of the change types and the initial statement of 

objectives classification. The first line argues that the impact of requirements change 

increases the more rigorous the initial set of requirements. The second argues that the 

impact of requirements change drops as the requirements become more rigid, because the
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rate of change on projects without solid initial requirements is likely to be that much 

more intense. Neither of the two requirements change types shows this relationship. The 

impact of consequential requirements in particular, are almost entirely flat across all four 

categorisations. Emergent requirements, by contrast, show an inverted bell-shape curve. 

This result is interesting in itself if it highlights the possibility of existence of both sets of 

expectations, i.e. that intense change for projects with few initial requirements impacts 

greatly on a project, whilst at the other end of the scale, the high cost of reviewing and 

incorporating emergent changes when a rigid set of requirements is already in place also 

increases the impact of emergent requirements changes.

Job
Roles Procedure Process

Number
of

projects
Analysis Development

Paradigm

Explicit Formal Stable 3 (4.3%) 2 3C

Explicit Formal Unstable 1 (1.4%) 2 1C

Implicit Formal Stable 1 (1.4%) 3 IG

Implicit Formal Unstable 5 (7.1%) 2 3I-2C

Job
Roles Procedure Process

Number
of

projects
Analysis Development

Paradigm

Explicit Informal Stable 4 (5.7%) 2.5 2C-2I

Explicit Informal Unstable 5 (7.1%) 2 3I-1C-1G

Implicit Informal Stable 7 (10%) 2.5 3G-2I-1C

Implicit Informal Unstable 44 (63%) 2.4 9G-25M5C

Table 7.8 Organisational Context -  Relationships with Starting Point and

Development Paradigm
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The second set of results; comparing the impact of developer experience on the impact of 

requirements change, produces more interesting results. Figure 7.6 illustrates these 

results.

Emergent
Change

Impact

ypothesis A: The 
more rigid the 
requirements, the 
greater the impact of 
change

Perceived
Need

Desired
Change

Desired
Solution

Consequential
Change

Hypothesis B: Having mature 
set of requirements reduces 
the impact of requirements 
change

Chosen
Solution

Figure 7.5: The Impact of Change: Dependencies on Initial Statement of Objectives

The results show a gradual reduction in the impact of both sets of requirements change as 

developer experience increases". I would conclude that this firmly shows that the impact 

of requirements change (in terms of consequential and emergent requirements) is 

managed by developer expertise. The links between the two entities (development 

pressures and initial statement of objectives), however, are not so clearly defined in the 

two diagrams in this section, which raises questions whether the requirements change 

link should be between the development pressures entity and the strategy entity or should 

be a component of the development pressures entity itself -  an issue explored in section 

7.7.9.

" D1 to D3 referring to increasing levels of developer experience.
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high Emergent
Change4.4

4.3
3.6

3.2
3.3

Impact
Consequential
Change 2.7

low

D1 D2 D3

Figure 7.6: The Impact of Change: Depending on Developer Experience

One (unexpected) link between the two may be highlighted in figure 7.7.

Chosen
Solution

Desired
Solution 2.7

UR2

2.5 2.0
2.3Desired

Change
URl

Perceived
Need

D1 D3D2

Figure 7.7 The Relationship between Experience and Initial Statement of Objectives

When a direct comparison was made between the initial statement of objectives and 

development pressures entities, an interesting pattern emerged. The first is the consistent 

gap between the line labelled URl, which signifies the users having little experience of a 

system of this type, and the line labelled UR2, which signifies the fact that users have 

experience with a system of this type. What the diagram suggests is that the more
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experienced the user, the more likely that more robust requirements are developed during 

the initiation of the project. The more ‘novel’ the system is, and the less exposure the 

users have to a system of this type, then the more likely that the project will start with a 

looser set of initial requirements. This finding supports the arguments of Harker (1991), 

who identified the need to evolve requirements within novel, interactive projects. The 

second result, the general increase in formality of analysis starting points based on the 

experience of developers, presents another interesting question. Are development staff 

chosen for their experience in a particular domain? In other words, does a level of 

domain expertise equate with placement on a project and does a level of collective 

domain knowledge result in developers producing more rigorous sets of requirements? 

The link between the system characteristic and domain experience elements are used to 

explain this characteristic in chapter 8.

7.7.4 Exploration of links between Initial Statement of Objectives and Strategy

The hypothesis being examined in this section is that there is a correlation between the 

manner in which requirements are initially presented at the start of the project and the 

strategy undertaken. It was thought that this relationship would be particularly strong at 

the start of a project. This hypothesis was tested by comparing the values for the 

categorisations used in both entities. The results are shown in Figure 7.8.

The expected result was a gradually rising relationship between the initial statement of 

objectives and the strategy followed. The results did not reflect the expected results, the 

relationship between the two producing an almost flat line right across the model and 

therefore not supporting the hypothesis. As the survey did not check the starting point of 

the developers on the project (a problem we have already explored in section 7.6.4), it is 

difficult to make any direct link between the two entities. In order to verify the lack of a 

distinct relationship between the two, the development paradigm (albeit a secondary 

relationship produced by the organisation entity -  but with a high level of impact on the 

Initial Statement of Objectives entity as shown in Figure 7.3 & Figure 7.4) was used in a 

second test. The alternative hypothesis used to investigate a possible link between the 

two was that the development paradigm would have an influence on the strategy 

followed. The expected results would be that the In-house development paradigm would
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encourage the use of less rigid development strategies (uncertainty and evolution), 

contract-based development paradigms would encourage the use of more rigid 

development strategies (practice and specification) and generic development paradigms 

would influence the use of a mixture of strategies. The results are illustrated in Table 7.9.

Specification

expected

Practice
2.5

2.4

2.2 2.3
Evolution

Uncertainty

DesiredPerceived Desired Chosen
Need Change Solution Solution

Figure 7.8 Relationship Between Initial Statement of Objectives and Strategy

The results in Table 7.9 were very much in line with expectations. The most popular 

strategy for the in-house development paradigm projects was the evolution strategy; the 

other two development paradigms were more likely to follow practice based strategies. 

Overall, 64% of in-house projects followed the two less rigorous strategies, in 

comparison to generic development paradigms with 54% and contract-based paradigms 

with 41%. For the two most rigorous strategies, contract-based paradigms dominated 

with 59%, followed by generic with 45% and In-house with 33%. I would argue that 

since a strong relationship between development paradigm and initial statement of 

objectives was identified, and a strong relationship between development paradigm and 

strategy has also been identified, it can be concluded that there is a link between the 

initial statement of objectives and the strategy -  if only in the initial stages of a project.
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Strategy
Development Paradigm

In-house Generic Contract

Uncertainty 9(60%) ^ 3r20%'» ^ 3 (20%)
0 of Contract)(26>% of In-house) (279^ of Generic) (139/

Evolution
(3Î

 ̂14(58%) ^  
>% of In-house) (279

5(13%) ^ 7̂ (29%)
0 of Contract)of Generic) (29®/

Practice
(22

 ̂ 8(35%) ^ ^ (99%) ^ 50 (43%)
0 of Contract)t% of In-house) (459'o of Generic) (42®/

Specification
1r

4 r5o%^ ^
r
0 (0%) .4 -  

» of Generic)
4 (50%) 

(17% of Contract)(11% of In-house) (09/

Table 7.9: The Relationship Between Development Paradigm & Strategy 

7.7.5 Exploration of links between Strategy and Methodology

The main aim for this comparison is to identify the relationship between the use of a 

methodology and the strategy followed. The hypothesis here was that the methodology 

entity was static -  interpretation of the methodology being entirely dealt with by the 

strategy entity (and other determinants enforcing a influence on the strategy entity). 

Nevertheless, there was an expectation that there would be some evidence of a 

relationship between the methodologies and choice of strategy. The results of this test are 

shown in Table 7.10. The expectations were as follows:

For TECHNICAL CATEGORY methodologies, the expectation would be that they 

would be particularly prevalent in the two most rigorous strategy categorisations. The 

methodologies listed in this section are listed in the order of their rigour, the list being:

1. SSADM;

2. Information Engineering;

3. Yourdon (SA/SD);

4. Object-Oriented Methodologies.
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For SOCIO-TECHNICAL CATEGORY methodologies, the expectation would be that 

they would be used across a wide spectrum of strategy categorisations. A Systems 

Approach (SSM, Ethics) etc was the only methodology identified within this section.

Strategy Methodology No. of Projects

Uncertainty

Object-Oriented 7 (47%) 44% of Method. Total

None 5 (33%) 14% of Method. Total

Information Engineering 2 (13%) 25% of Method. Total

Systems Approach 1 (7%) 33% of Method. Total

Evolution

None 15 (63%) 47% of Method. Total

Object-Oriented 4 (17%) 25% of Method. Total

Information Engineering 2 (8%) 25% of Method. Total

Systems Approach 1 (4%) 33% of Method. Total

SSADM 1 (4%) 33% of Method. Total

Yourdon 1 (4%) 25% of Method. Total

Practice

None 12 (52%) 33% of Method. Total

Object-Oriented 4 (17%) 25% of Method. Total

Information Engineering 3 (13%) 37% of Method. Total

SSADM 2 (9%) 66% of Method, Total

Systems Approach 1 (4%) 33% of Method. Total

Yourdon 1 (4%) 25% of Method. Total

Specification

None 4 (50%) 11% of Method. Total

Yourdon 2 (25%) 50% of Method. Total

Information Engineering 1 (13%) 12% of Method. Total

Object-Oriented 1 (13%) 6% of Method. Total

Table 7.10: The Relationship Between Strategy & Methodology

For SOCIAL CATEGORY methodologies, the expectation would be that they would be 

used in the less rigorous strategy categorisations. Object-Oriented Methodologies, 

already listed in the technical category, have been included in this section because they 

have formed the basis of a number of iterative prototyping methods.
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The results are illustrated in Table 7.10. The results show that the relationship between a 

methodology and strategy is a weak one; the only strong relationship was the showing of 

object-oriented methodologies in the two less rigorous categorisations, illustrating the 

impact of other determinants on strategy being stronger than any limits (in terms of tools 

or techniques or process) imposed by a methodology.

7.7.6 Exploration of Links between Strategy and Development Pressures

The hypothesis being tested in this section was that there was a deterministic relationship 

between the strategy entity and the development pressures entity. Our expected results 

for this section would be a gradual increase in the level of rigour adopted in the 

development strategy based on the development experience of the developer and an 

experienced user population. On the other side of the coin, we expected a movement 

towards less rigorous approaches with more experienced developers and users with less 

experience.

Specification

Practice 2.9
U2

2.6
2.2

2.2
Evolution

U1
1.5

Uncertainty

D1 D2 D3
Figure 7.9: Relationship Between Strategy and Development Pressures

The results as shown in Figure 7.9 support this hypothesis, with the added curiosity of 

the inexperienced developers and inexperienced users using a far more rigid development
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approach, on average, to those where experienced users had been paired with 

inexperienced developers. This was a finding that proved difficult to explain.

7.7.7 Exploration of links between Organisation Context and Methodology

The hypothesis being tested in this section was that the organisational context reflected, 

to some degree, the choice of methodology. The results, as illustrated in Table 7.11 

suggest that the results were not much different from those encountered in a comparison 

between methodology and strategy entities. There are some interesting patterns within 

the findings.

The most important finding is the pattern between the use of a methodology and 

communication patterns. 21 out of the 30 projects that claimed no methodology was used 

were in the informal-implicit-unstable classification. Whilst this may not seem large, 

considering the large number of projects that fell into this category, the fact that almost 

half of the projects in this category did not use a methodology is an interesting result in 

itself as is the fact that the most unstructured of the methodologies, categorising the 

object-oriented approaches, also accounted for 13 projects in that section out of a total 

count for the methodology of 16 projects.

I would use this evidence to argue that there is a link between organisational context and 

methodology usage (or at least the choice of methodology).

7.7.8 Exploration of Links Between Initial Statement of Objectives and 

Development Paradigm against Methodology

Figure 7.10 shows the results for this search. The hypothesis being tested in this section 

is that the use of a methodology has an impact on the degree of rigour associated with 

initial requirements. The results suggest that this is the case, particularly with contract- 

based developments, which show the greatest disparity between methodology using and 

non-methodology using projects. The disparity between methodology and non

methodology projects within an in-house development paradigm proved an interesting 

measure. This measure could be influenced by the high number of in-house projects
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carried out within organic-unstable environments, a factor explored in a later section of 

this chapter.

Job
Roles Procedure Process

Number
of

projects
Methodology

Explicit Formal Stable 3 (4.3%)
Information Engineering (I) 
Yourdon (I)
Proprietary (I)

Explicit Formal Unstable I (1.4%)
SSADM (I)

Implicit Formal Stable I (1.4%)
SSADM (I)

Implicit Formal Unstable 5 (7.1%)
Object-Oriented (2) 
Systems Approach ( 1 ) 
Proprietary(I)
None (I)

Explicit Informal Stable 4 (5.7%)
Information Engineering (I) 
Yourdon (I)
Systems Approach ( 1 ) 
Proprietary (I)

Explicit Informal Unstable 5 (7.1%)
Information Engineering (I) 
None (4)

Implicit Informal Stable 7 (10%)
Object-Oriented (I) 
Yourdon (2)
None (4)

Implicit Informal Unstable 44 (63%)

Object-Oriented (13) 
Information Engineering (5) 
SSADM (I)
Proprietary (3)
Systems Approach (I)
None (21)

Table 7.11: The Relationship between Organisational Context and Methodology
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Chosen
Solution

Desired
Solution

With a Methodology

2.5
Initial Statement of 

Objectives 2.2
2.1

Desired
Change 2.0

1.7

Without a 
Methodology

Perceived
Need

GenericIn-House Contract
Development Paradigm

Figure 7.10: Initial Statements of Objectives against Development Paradigm against

the Use of a Methodology

7.7.9 System Characteristics against Strategy

The system characteristics comparison was not originally developed to any degree in the 

original model, and was only developed within the survey as a result of the gradual 

development of a card referencing this material during the case study programme. The 

thinking behind this was that if the development of highly interactive systems has had 

such an impact on the development and use of system development approaches, then the 

system characteristics of more-mature fields must have an impact. The hypothesis 

developed looked at five distinct system characteristics, listed in the following order:

• Interactive;

• Real-Time;

• Embedded;

• Safety-Related;

• and Defence Characteristics.
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The hypothesis was that the further down the list, the more control placed on the system 

development approach, due to design’̂ , integration, or contractual obligations. Each 

respondent was allowed to pick as many characteristics from that list that they thought 

applicable to their project. The results of the investigation are illustrated in Table 7.12.

Strategy
System Characteristics

Interactive Real-Time Embedded Safety-Related Defence

Specification
4 (26.6%) 

8% of 
Overall

6 (40%) 
15% of 
Overall

3 (20%) 
23% of 
Overall

1 (7.6%) 
14% of Overall

1 (7.6%) 
11% of 
Overall

Practice
12 (30%) 
24% of 
Overall

13 (32.5%) 
32% of 
Overall

6(15%) 
46% of 
Overall

3 (7.5%) 
43% of Overall

6(15%) 
67% of 
Overall

Evolution
22 (59%) 
43% of 
Overall

13 (35%) 
32% of 
Overall

1 (3%) 
8% of 

Overall

1 (3%) 
14% of Overall

0 (0%) 
0% of 

Overall

Uncertainty
13 (45%) 
25% of 
Overall

9(31%) 
22% of 
Overall

3 (10%) 
23% of 
Overall

2 (7%) 
29% of Overall

2 (7%) 
22% of 
Overall

Table 7.12: System Characteristics Against Strategy

The results show a gradual hardening in approach for each of the characteristics as we 

move from left to right. Looking at the highest concentration of a characteristic, we see 

that 43% of projects with an interactive characteristic followed a strategy compatible 

with the evolution strategy. 32% of projects dealing with real-time system characteristics 

followed either of the evolution or practice strategies. 46, 43 and 67 percent of the 

embedded, safety-related or defence system characteristics respectively, were in 

evidence in practice strategies. It can be concluded that there is sufficient evidence to 

suggest that the system characteristics of a project product do have an impact on the 

development strategy followed. Indeed, as chapter 8 will illustrate, there is also a strong 

case for this element being referenced within the development pressures primary entity.

For example, the interconnectivity of requirements (McDermid et al., 1994).
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7.7.10 Techniques used in comparison to development strategy

Techniques
Strategy

1 2 3 4

Brainstorming 9 15 15 3

Data Flow Diagrams 6 10 9 3

Entity Life Histories 3 - 1 -

Structure Charts 3 5 6 2

Flow Charts 3 5 5 2

State Transition Diagrams 2 3 4 2

Class Diagrams 5 7 3 -

Storyboarding 3 7 2 2

Entity Relationship Diagrams 2 6 8 2

Prototyping 1 15 5 4

Rich Pictures - 3 - -

JAD Workshops - 3 1 -

Table 7.13: Techniques against Strategy"

The results in this section are compatible with those found in the review of 

tool/technique characteristics. The domination of the experimentation section in that 

section can be seen in the fact that brainstorming is seen as the technique of choice across 

all of the strategies. Another interesting finding is that the idea of prototyping as a 

technique rather than an aspect of the strategy followed. The differences between the 

prototyping ratings for the uncertainty and evolution strategies is likely to indicate such a 

distinction. All of the other ratings as illustrated in Table 7.13 are broadly in proportion 

to those expected.

Despite some interesting results, the proportional popularity of techniques creates 

questions about the validity of toolboxing approaches being determined by the choice of 

strategy categorisation.
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7.8 Problem Analysis

The preceding section looked at a number of links identifying possible determinants 

acting between entities. This section has two parts. Firstly, it concentrates on looking at 

the contents of the strategy entity -  the tools and techniques used one level below a 

customised methodology, and attempts to link the characteristics of a strategy with the 

tools used. The second part of the chapter looks in detail at the nature of the problems 

that projects faced, and asks whether these problems reflect on the tensions brought about 

by the balance of determinants at the highest level of the model.

7.8.1 The Impact of Changing Requirements

Although the influence of changing requirements has been dealt with in an earlier 

section, that study concentrated on the impact of emergent and consequential change, and 

focused entirely on the skills and experiences of developers. This section looks at both 

the impact of the whole development pressures entity and the organisation entity in order 

to analyse the impact of change. Figure 7.11 displays the impact of change depending on 

user and developer experience. The emergent and consequential requirements charts have 

been analysed in section 7.8.3. One thing that these diagrams add is to show compatible 

movements in user experience and developer experience over the course of the 

requirements change impact. The other major finding is that for emergent requirements, 

the impact is much higher when experienced users are involved. This initially seems 

difficult to validate, but the fact that having experienced users (and therefore an 

understandable problem domain) has been shown to be a factor in the use of more rigid 

requirements at the start of the project -  therefore such a result then seems 

understandable. The impact of mutable requirements also shows a similar pattern, the 

impact falling as developer experience increases -  user experience not seeming to be a 

particularly important factor -  not surprising as unexpected changes in the user 

organisation are unlikely to be predicted.

One result that proves hard to justify or analyse is that with migration requirements. 

Startling variations in impact are shown depending on user experience -  the only factor

Key: 1 is uncertainty, 4 is specification.
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reducing the disparity being an increase in developer experience. Whilst it is 

understandable that the impact may decrease for inexperienced users as developer 

experience increases -  developers developing better training -  more in tune with the 

users etc, the increase in impact for experienced users as developer experience increases 

becomes is harder to qualify. With this in mind, it may be easier to associate the type of 

migration requirements with the development strategy followed rather than development 

pressures, indeed it could be argued that migration requirements, although possibly 

modified over time, are not necessarily changing requirements at all.

Impact
3

Mutable Requirements

Impact
3

Consequential Requirements

D1 D2 D3 D1 D2 D3

Emergent RequirementsMigration Requirements 4.3

3.8
3.6 U2

U1
3.9Impact Impact

3.4U1

2.6
2.4

U2

D3 D1 D2 D3D1 D2

Figure 7.11: The Relationship Between Experience and Requirements Change

An attempt at linking mutable requirements with the structures and processes evident 

within an organisational context also proved to be unsuccessful (see Table 7.14). No 

pattern could be identified in level of impact against organisational context. Although 

Figure 7.11 showed that experience played some part in reducing the impact of such 

change, the origins are more likely to be in the environment of the organisation. We can
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conclude that the organisational context is only likely to be affected if development 

pressures effect a change in strategy and the change in strategy needs to be reflected in 

the organisational strategy.

Job
Roles Procedure Process

Number
of

projects
Mutable
Require
ments

Job
Roles Procedure Process

Number
of

projects
Mutable
Require
ments

Explicit Formal Stable 3 (4.3%) 2.3 Explicit Informal Stable 4 (5.7%) 3.5

Explicit Formal Unstable 1 (1.4%) 4 Explicit Informal Unstable 5 (7.1%) 2

Implicit Formal Stable 1 (1.4%) 3.2 Implicit Informal Stable 7 (10%) 2.3

Implicit Formal Unstable 5(7.1%) 2.8 Implicit Informal Unstable 44 (63%) 2.8

Table 7.14: The Relationship Between Organisational Context and Mutable

Requirements

7.8.2 Tool/Technique Characteristics by Strategy Categorisation

The results of this comparison are listed in Figure 7.12^\ The findings provide interesting 

reading. The first observation is that uncertainty type strategies produced the lowest 

average importance rating overall, whilst the evolution strategy produced the highest 

overall. The high rating of the evolution strategy characteristics could be seen to be 

influenced by the high number of projects that fitted into this strategy.

7.8.2.1 The Experimentation characteristic

The experimentation tool characteristic proved to be the most important tool 

characteristic for 3 of the 4 strategies, and the second most important tool characteristic 

for the practice strategy. The need to experiment and test alternate strategies was 

therefore felt to be by far the most important tool/technique characteristics open to

Grey lines indicate the mean across a categorisation.
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developers, irrespective of development strategy. More will be said about this result 

when I explore the use of individual tools in a later section of this chapter.

7.8.2.2 The Abstract Envisionment Characteristic

Another important result is the comparative low grading across all strategies for this tool 

characteristic. Whilst it was expected that this characteristic would score low for the two 

less rigorous strategies, it was not expected that it would also score very low for the two 

more rigorous strategies. This characteristic was rated third most important (or joint 

third) across all four strategies.

7.8.2.3 The Concrete Envisionment Characteristic

The results in this section proved to be close to expectation. The importance of concrete 

envisionment tools was rated second highest in both uncertainty and evolution strategies, 

but lower in practice and specification strategies, suggesting the importance of 

prototyping and mock-up development for iterative development strategies.

7.8.2.4 The Communication Characteristic

There were two alternate hypotheses developed for this section. The first stated that the 

communication characteristic was closely related to the concrete envisionment 

characteristic, therefore the expectation would be that the less rigorous strategies would 

be high on this characteristic rating. The second stated that the communication 

characteristic was a predominantly abstract one more connected with the use of notation 

to communicate aspects of a design. This would state that the more rigorous strategies 

would have higher ratings. The second of these hypothesis proved to be the stronger. 

Communication was the second strongest tool/technique category within the two most 

rigorous strategies.
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Experimentation

4.0
3.5

importance
3.1

1 42 3

Abstract Envisionment

3.5
importance

2.8

2 41 3

Concrete Envisionment

3.7
importance

1 2 43

Communication

3.6
3.4

importance

2.5

21 3 4

Exploration

importance

2.9
2.7

2.5

1 2 3 4

Figure 7.12: Tool Characteristics Against Strategy
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7.8.2.5 The Exploration Characteristic

The exploration characteristic proved to be an interesting measure, showing a gradual 

increase in importance as the strategy became more rigorous. Saying this, this strategy 

proved to be the least important tool/technique characteristic across all strategies.

7.8.3 Problems by Strategy

The type of problems that projects faced dependent on the strategy they followed should 

give an interesting measure of the areas where a strategy is strong, and areas where a 

strategy is weak. This section attempts to see if any patterns in this area can be identified. 

The results are listed in Figure 7.13'^

7.8.3.1 Problems in dealing with requirements change

This area proved to be an problem area where all strategies were felt to be weak. Whilst 

it was expected that the more rigorous strategies would face problems with large 

amounts of requirements ‘chum’, it was not expected that such problems would have a 

heavy impact with the two less rigorous strategies. It seems clear that the whether the 

strategy taken anticipates or reacts to change, changing requirements are still a heavy 

burden - though clearly not, in terms of the overall impact ratings, an unmanageable one.

7.8.3.2 Problems in getting suitable user feedback.

Another interesting measure, this produced the most wildly diverging values dependent 

on strategy. The low ratings for the two less important strategies are broadly in line with 

expectations, although the higher than average impact on the uncertainty strategy 

suggests that the absence of user feedback could be detrimental to the success of the 

strategy. The ratings for the two more rigorous strategies suggests that the distance that 

these strategies place between developer and user can be detrimental, when uncertainties 

demand more user feedback, because of the nature of the strategy, it is seldom 

forthcoming.

Grey lines indicating the mean score for that category
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Quality
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3 41 2

Functionality

importance
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Figure 7.13: Problems Against Strategy
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7.8 3.3 Problems in ensuring the quality of the application

This proved to be a very low score across the entire range of strategies, even though it 

was felt that if a pattern did show itself, then the two less rigorous strategies would have 

greater problems delivering systems of suitable quality. This did not show at all in the 

results, the practice strategy showing the most apparent impact of quality concerns, with 

the specification strategy showing the least impact of quality concerns**̂ .

7.8.3.4 Problems with turnover of staff

Again, this was a category where the expectation was that the turnover of staff on a 

project would have a high impact on the less rigorous strategies, where local expertise 

would be considered critical to the success of a project and the loss of an important staff 

member may have a considerable impact on the success of a project. What was found to 

be the case was for the first three strategies, the impact very closely shadowed the mean 

for the strategy, only on the specification strategy again, was the loss of staff members 

felt to have a very low impact.

7.8.3.5 Problems with not concentrating sufficiently on functionality

This area, again, was felt to have a particular impact on the two less rigorous strategies. 

This proved to be the case with the uncertainty strategy, where the impact rating was 

higher than the other three. In all cases, the ratings in this section closely shadowed the 

mean impact.

7.8.3.G Problems with getting agreement on changes

The hypothesis for this test was that problems in getting agreement on changes would 

increase the more rigorous the strategy as the project structures became less dynamic and 

the overheads in suggesting and agreeing change became higher. This seems to be the 

case when looking at the results, the two most rigorous strategies rating this as having a 

comparatively high impact.
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7.9 Critical Evaluation

The survey produced a number of interesting results. The first being that the findings of 

the previous sections of this research programme were largely vindicated. The second 

result was that some sections of the conceptual framework were found to be wanting, 

such as:

• The definition of the initial statement of objectives entity;

• The impact of the organisation context on initial statement of objectives;

• The assertion that mutable requirements were reflected by the nature of the 

organisational context.

These issues result in a number of changes to the conceptual framework outlined in 

chapter 8, particularly to the organisation primary entity.

The one disappointing aspect of the survey was the poor results gathered in some 

sections. One problem that needs an interpretative decision is the question of the origin 

of fault. With sections where the results weren’t as expected, was the problem one of my 

model being wrong or was the problem the manner in which the issue was raised? The 

distinction between high-level and low-level design (as one of the checks for clarifying 

Land’s categorisation of development strategies) proved to be such an area. Whilst it 

could be argued that the results proved that the categorisation used was not 

comprehensive, it could also be argued that my wording of the question was poor. High- 

level design is a poor label for a procedure that follows tight process requirements, as 

queries concerning clarification from some respondents indicated.

Another problem with this type of research, especially if it is self-moderated, is the 

perception that the results of such work is automatically flawed because of the manner in 

which respondents, through entering the web-page, indicated their interest in the subject:

The multitude of possible definitions of quality could be a factor in this result. No pre-conceptions of 
what quality meant were developed in the survey definition, only that it went beyond user-interface 
decisions.

Theories and Practice of System Development Methodologies: A Conceptual Framework 191



“77z/5 survey is o f the ‘self-administered’ type which are notorious for poor 

results because they attract people who have something to complain about or 

those that want to do corporate flag waving. The average project tends not to be 

included and you get biased results.'' pi (Jim McDonald, personal 

communication, 1995).

The argument is a valid one, but the problems with this type of research is partly negated 

by the fact that it is combined with a number of other research approaches, reducing the 

effect of bias -  particularly as the survey has been used to explore issues rather than fit 

the results into a straight-jacket focused entirely on proof. The other point of contention 

with the reply is the concept of the ‘average project’ -  whatever that term means. 

Presumably, within the context of Jim McDonald’s argument it refers to a project that 

neither ‘fails’ or is a ‘spectacular’ success. Given that the majority of responders 

identified the impact of problems relating to the project as having low to middling impact 

on their projects, it can be argued that either the spectacular successes and failures 

cancelled each other out, or that there were a few ‘average’ projects in there as well. 

Again, the quote illustrates that the argument about the importance of the researcher 

when dealing with largely interpretative approaches remains an important issue (See 

conclusion, chapter 4).

7.10 Conclusions

The findings of the survey analysis are interesting and a number of smaller changes have 

to be incorporated in the final conceptual fi*amework. The most important finding of this 

element of the research is that the overall model is vindicated.

Chapter 8 presents the completed conceptual firamework. Each of the three layers of 

research findings is outlined in each of the overviews of the model elements.
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Chapter 8 - Definition of the Conceptual 
Framework

In the preceding chapters, sketchy and disjoint models had been developed as building 

blocks of the conceptual framework and broad categorisations of its workings. In this 

chapter, the three threads of the research (case study review, case studies and survey) are 

drawn together to form the main framework and associated categorisations. References to 

each of the constituent elements are developed and an appraisal of the framework is 

made.

8.1 Introduction

The overall model assimilates three characteristics from the research described in this 

thesis, these being:

• The assumption that major determinants can be identified and the links between those 

determinants defined.

• That initial categorisations, some based on existing research, can be developed to 

illustrate the instances and behaviours of the major determinants.

• That each major determinant or primary entity exerts a certain level of influence or 

deterministic behaviour over the contents of connected primary entities and that the 

extent of such influences can be categorised^

The third element, although raised as a side issue in Chapter 5, will be outlined in more 

detail in this chapter. The issue of emergent behaviours in the manner in which system 

development strategies can fluctuate over the lifetime of a project is an issue that Land’s 

(1989) categorisation doesn’t take account of; his model supports four different types of 

system development strategy, and a project is expected to show evidence of having the 

characteristics of one distinct strategy over a project lifetime. Inherent to this model is 

the assumption that a development strategy, if ignoring short term fluctuations, is

'A categorisation of the degree of influence of one primary entity over another is considered to be 
conceptually different to a weighting.
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inherently stable. However, this research suggest that such assumptions are not 

necessarily correct, particularly when evidence points to gradual hardening of change 

control practices and subsequent dramatic changes in organisational communication. 

This issue will be discussed at length in section 8.2.4.

8.2 Structure of the Conceptual Framework

The conceptual framework is presented in three different sections. The first section 

highlights the entire model, and illustrates the determinants operating between primary 

entities^. The second stage of the conceptual model is to break down primary entities into 

their component parts in order to illustrate the source and impacts of internal 

determinants. Not all primary entities need to be broken down in this way, strategy and 

methodology are elements whose internal behaviours have not been expanded. The 

reasons for breaking down other primary entities are primarily as a result of the analysis 

of survey data and also by comparisons between the data generated by each of the three 

research methods utilised.

The third and final level of the conceptual model are categorisations of the behaviours or 

states in each of the primary entities (or constituent components where relevant). The 

most important activity in this chapter is in explaining the behaviours of determinants, 

particularly in the manner in which some of them can fluctuate over the lifetime of a 

project. In order to do this, overviews of each primary entity are generated, details about 

each primary entity being split into the following sections:

• name of the entity;

• its behaviour (whether a particular entity will have the same categorisation over the 

lifetime of a project or could change categorisation when under influence from other 

determinants);

• the number of constituent components within that entity;

• the notes definitions resulting from both the review of case studies and the practical 

case studies carried out during this research which have influenced the definition of 

this entity and the categorisations of its behaviours;

^Which are labelled as secondary entities within this chapter.
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• the elements of the survey which have contributed to the definition of this primary 

entity;

• a note of references for any categorisations which have resulting from research 

external to this study.

The textual description that follows these details defines what the primary entity is, and 

describes some of its internal components, where appropriate. Secondary entities, in 

comparison, are described separately from the primary entities they join together. Like 

the primary entities, secondary entities are split into a number of sections; these being:

• name of the entity;

• the notes definitions resulting from both the review of case studies and the practical

case studies carried out during this research which have influenced the definition of

this entity;

• the elements of the survey which have contributed to the definition of this secondary 

entity.

Again, the behaviours of entities are described in greater detail in the textual description 

which follows. In addition, based on the survey results, a great many of the secondary 

entities are categorised as having one of the following influences on the primary entities 

they determine or change:

• weak: The survey results gave some indication of the secondary entities influence, and 

in combination with other determinants may be strong enough to effect a change;

• strong: The survey results gave some indication of the secondary entities influence, 

and may be strong enough, in itself, to effect a change;

• hypothesis: The determinant resulted from the interrogation of the survey results or

directly from the case study findings.

Figure 8.1 illustrates the completed conceptual framework. The diagram shows that there 

are 5 primary entities, the contents of which are influenced by other primary entities and 

also have an influence on other primary entities. The agents of change are defined as the
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16 secondary entities that have been labelled as connecting each of the primary entities 

together, the direction of the arrow indicating the primary entity being influenced.
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Figure 8.1: The Final Conceptual Framework

Of the five primary entities in the model, the strategy entity acts as the fulcrum for the 

entire framework, reacting to each of the other influences. The nature of the links 

between strategy and the other primary entities can be assessed as a grouping, depending 

on the other primary entity involved. A methodology will be factor in determining the 

process by which the goals of the strategy will be met. The links between strategy and 

organisation will determine the manner of communication used within a project. The link 

between strategy and development pressures concerns how the strategy will handle 

change and the likely through-put of change during the lifetime of a project. Finally, the 

single connection between initial statement of objectives and strategy will determine the 

likely approach to analysis tasks (whether they be collection of information or validation 

of existing information).
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The possible outcomes of each of these influences are explored in the next section, which 

describes the primary entities.

8.3 Primary Entities

8.3.1 Organisation

The primary entity organisation refers to a body or collection of individuals to which the 

project carries meaning. The definition, as a whole, extends to cover both client and 

developer organisations - if the two are separate - although there are expectations for 

individual components, which will be discussed during the examination of Figure 8.2. 

The organisation entity is defined as having the following attributes:

• a number o f client groups^ some of which provide users to provide requirements and 

test the system, if there are users for the system being developed; others who provide 

software or administration support for the system, and other groups who, whilst not 

contributing directly to the development of the project, are impacted by the project, 

either directly or indirectly;

• a level o f capability in producing and providing information systems. This attribute 

refers exclusively to the development paradigm in operation;

• a level o f organisational experience. This refers to the cultural values of the 

organisation, how they are accumulated and preserved. Organisational norms, 

supported by quality assurance, development guidelines, and standards bodies are 

important elements of organisational experience in as far as that experience extends to 

the development of information systems;

• a context within which the information systems development takes place. The context 

for the systems development will largely determine the modes of communication used 

in negotiation between all interested parties to the project.

Table 8.1 summarises the characteristics and values for this component.
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Primary Entity Details Value
Entity Name: Organisation

Behaviour: Component-Specific^

No. of Identified Components: 4

Names of Identified Components Client Groups, Organisational Experience, 
Organisational Capabilities, Context 
/Communication (see Figure 8.2)

Contributing notes (Case Study Review) Organisation >

Contributing notes (Practical Case Studies) Card 4 (Impact of the Development Paradigm on 
Strategy), Card 6 (The Nature of Communication 
within a Development Team), Card 8 
(Organisational Context and Experience), Card 9 
(The Impact of Communication on the 
Restrictions of the Development Paradigm), Card 
14 (Changes in Communication Patterns), Card
21 (Impacts of Standards and Guidelines), Card
22 (The Impact of Staff Changes/Mutable 
Requirements), Card 23 (Impact of Project Size)

Survey Contributions: 7.5.2 Organisational Context

Categorisation Model Two categorisation models are used in this entity, 
one for the Organisational Capabilities 
component( see Figure 3.11 ), the other for the 
Context/Communication component ( see Figure 
3.10)

Supporting References (for Categorisation) Grudin (1991) for the Organisational Capabilities 
component, Gowler & Legge (1978) for the 
Context/Communication component

Table 8.1: The Organisation Primaiy Entity

Figure 8.2 describes the interaction between components of the organisation primary 

entity. The contents of these components have already been described in some detail 

during the references to the attributes of the organisation entity, but it is necessary to 

describe their interaction in detail. Like the strategy entity in the main model (Figure 

8.1), the context/communication component is the fulcrum in the component level, and is 

influenced greatly by the other three components. This review will start by looking at the 

three influencing components and their behaviours:

 ̂Organisational Experience and Organisational Capabilities are fixed. Client Groups can have an 
essentially fixed behaviour, as they are not directly impacted by uncertainties in the development 
environment. However, they are subject to environmental turbulence. The Context/Communication 
component has a variable behaviour.
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• client groups: client groups refers to the groupings of individuals that can either be 

impacted by, or have impact on, the project. This definition extends to both user and 

developer organisations (if they are not both one and the same). Client groups play an 

important role in influencing the mode of communication used within a project, and 

are also the primary sources of mutable requirements. The process constraints on 

communication will be looked at first. The following factors have been identified as 

important determinants:

• physical proximity;

• organisational structure.

Physical proximity has an important role. When client groups are detached from the 

project, users are more difficult to access, and the primary point of contact is through 

review meetings. This can be further constrained if the pervasive organisational 

structure is mechanical, where queries would then be expected to go through an 

approved hierarchy rather than directly to the individuals with information vital to the 

project. The possibilities of the organisational structure being hierarchical is increased 

by the project size, which can be measured in part by the number of client groups with 

some involvement in the project. The larger the project, the greater the distance 

between groups and, consequently, greater constraints on communication modes 

utilised.

In addition to its influence over the context/communication component, this 

component is the only component on the model to receive an input that does not result 

from any other component or primary entity. The Environmental turbulence 

determinant impacts on client groups, which can either impact on the 

context/communication component, as resources are directed away from the project or 

important individuals are no longer available, or can result in direct changes to the 

requirements for the project, the impact of which would often be extensive. Finally, 

client groups can be a source of mutable requirements themselves, as their own 

priorities and resources change.

• organisational capabilities: The organisation capabilities component refers directly to 

the development paradigm characteristic. This component is valid to the development 

organisation. Whilst all projects will carry controls to control budgets and audit the
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progress of a project, the contract-based paradigm exerts additional pressure to ensure 

that requirements agreed are delivered (Eason & Barker, 1988). This can result in 

process constraints in the context/communication component, as regular meetings and 

reviews are required so that progress can be monitored and changes or clarifications to 

requirements can be negotiated. This impact can be reduced if the physical distance 

between groups is negligible, and reciprocal communication takes place. Chapter 6 

describes situations where the constraining nature of the paradigm can be reduced 

because of constant communication. The development paradigm also has a major 

impact on the initial statement of objectives and the system development strategy 

followed, and these aspects \vill be discussed during the overview of secondary 

entities.

• organisational experience: This component recognises that organisational norms are 

built up over time, and that control elements are placed within an organisation to 

make sure that organisational norms are preserved. The influence of this component at 

the component level is to enforce roles and responsibilities both in client groups and 

in the manner in which communication is carried out. The most apparent symptom of 

these constraints may be the involvement of QA and standards personnel in project 

communication, or the following of company guidelines. The absence of experience in 

developing information systems of a particular type or of developing information 

systems at all can also influence the context/communication component. Whilst, in 

this case, roles and responsibilities may not be enforced, there may be greater efforts 

to ensure that formal communication takes place, as well as informal communication, 

in order to build organisational experience in the future. The other determinants 

resulting from organisational experience will be discussed when the secondary entities 

of the conceptual framework are discussed.

The final component, context/communication is the fulcrum for this component model, 

as the direction of the arrows in Figure 8.2 illustrate. This components behaviour is 

strongly influenced by the demands of the strategy followed, and the extent of this 

influence will be explored when the secondary entities are outlined. The influence of the 

other components on this component has been described in some detail, so for the rest of 

this section, the reactive qualities of this component will be discussed. This component
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was one important internal attribute, which concerns the existence of a project champion. 

A project champion increases the ability of this components ability to resist the 

constraining influences of the organisational experience and client groups components, 

as they are able to exert authority on other groups in order to enable the communication 

style of the project to be carried out, without hindrances. The loss of a project champion 

(as a mutable requirement) can be disastrous for a project, and entail major upheavals 

across many of the primary entities with flexible behaviours and secondary entities. 

Another form of resistance are attempts to insulate the project from external influences. 

This tactic would mean keeping the number of client groups to the absolute minimum, 

helping to keep the impact of the project localised, thereby reducing the constraining 

behaviours of organisational experience. Project size is an important factor in 

determining the success of such an approach.
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Figure 8.2: Components of the Primary Entity Organisation 

8.3.2 Methodology

The primary entity methodology refers to a formal approach to developing an 

information system, which may be a complete methodology or a set of guidelines and
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procedures that are specific to an organisation. The emphasis of this primary entity is 

directed explicitly at the simple taxonomy used in determining the impact of this entity 

on the strategy entity (Figure 6.7). Each of the three classifications of methodologies will 

have an influence on the type of strategy used, although it should be noted that in 

comparison to other primary entities'*, methodology is the weakest determinant, and its 

influence is often most strongly felt at the beginning of a project, before emergent 

behaviours place pressures on the fulcrum of the conceptual framework, the strategy 

entity. The reason why categorisations of methodology cliques or schools are used in 

preference to methodologies themselves should be interpreted as a reflection of the 

weakness of this entity; in chapter 6 and 7 it has been noted that the implementation of a 

range of methodologies is dependent on other factors. When the importance of tools and 

techniques is considered, it is done within our definition of the strategy entity (section 

8.2.3), reflecting the separation of methodology and technique use on a number of 

projects analysed in chapter 7. Detailed descriptions of the influence of methodology on 

strategy will be presented in the sections covering methodology constraints and initial 

focus, which are described in section 8.3.

Primary Entity Details Value
Entity Name: Methodology

Behaviour: Fixed

No. of Identified Components: 0
Names of Identified Components N/A

Contributing notes (Case Study Review) Methodology >

Contributing notes (Practical Case Studies) Card 10 (The Impact of Development Tools), 
Card 12 (The Impact of Determinants on 
Methodology), Card 19 (Tangible and Abstract 
Representation), Card 24 (The Impact of a 
Methodology)

Survey Contributions: 7.5.3 Methodology
Categorisation Model See Figure 6.7
Supporting References (for Categorisation) N/A

Table: 8.2 The Methodology Primary Entity

^With the exception of Strategy.
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8.3.3 Strategy

The primary entity strategy refers to a plan by which the goals of the project can be met. 

The plan incorporates the communication needs of the project, its viewpoint on changes 

to requirements and the tool characteristics needed for the plan to be followed. The 

strategy is deemed as being flexible; strategy is the weakest element of the conceptual 

framework and its contents are largely determined by the other entities, although it does 

possess constraining behaviours of its own that can be used to preserve a state .̂ A 

strategy does not have to evolve, it can be imposed on a project, regardless of the other 

determinants and kept in position by use of its constraining attributes. Some of the 

problems with using rigid methodologies as the sole determinant of strategy have been 

described in chapter 2.

Strategy uses the categorisation model used in 6.8 to reference the type of strategy 

followed, but with one major difference. As described in the introduction to this chapter, 

the concept of emergent behaviour within the model has a direct impact on strategy, in 

some cases changing the strategy altogether. This concept will be explored in more detail 

in section 8.4.

Tool characteristics are not dealt with specifically in this model, although it should be 

noted that the results of the comparison between strategy and tool characteristics does 

highlight a compatibility between the desired tool characteristics and the strategy being 

followed. In summary, the following tool characteristics were defined as being 

important, with regards to a particular strategy:

• uncertainty strategy: experimentation and concrete envisionment.

• evolution strategy: experimentation and concrete envisionment.

• practice strategy: communication and experimentation.

• specification strategy: experimentation and communication.

Further analysis of such results is beyond this research, and can only be carried out when 

more mature understanding of development practice is developed.

^State being defined as conforming to one of the strategy categorisations.
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Primary Entity Details Value
Entity Name:

Behaviour:

No. of Identified Components:

Names of Identified Components 

Contributing notes (Case Study Review) 

Contributing notes (Practical Case Studies)

Survey Contributions:

Categorisation Model

Supporting References (for Categorisation)

Strategy

Variable

0

N/A

Strategy >

Card 2 (Nature of the Strategy), Card 4 (Impact of 
the Development Paradigm on Strategy), Card 19 
(Tangible and Abstract Representation), Card 20 
(Changes in Strategy over Project Lifetime)

7.5.1 Strategy, ,7.6.10, Techniques Used in 
Comparison to Development Strategy, 7.7 
Problem Analysis

See Figure 6.8

Land (1989), Gutteriez & Greenberg (1993)

Table 8.3: The Strategy Primary Entity

8.3.4 Development Pressures

The primary entity development pressures refers to a set of influences which have a 

direct influence on the development strategy, and combines:

• the experiences and knowledge that individuals and groups bring to the project;

• reflections on the technical complexity of the project;

• reflections on how these attributes determine the level of requirements change on a 

project.

The entity consists of four loosely coupled components, each of which have simple 

categorisations. Those four categorisations when combined, feed into a primary entity 

categorisation, based on the central element of Figure 6.5, which is ordered as follows:

• Innovate: The bridge between analysis and design is uncertain. As a result, efforts 

need to be made to incorporate ongoing change to requirements.
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• Augment: The bridge between analysis and design is solid, with exceptions. Sporadic 

changes to requirements may be needed.

• Automate: The bridge between analysis and design is strong. The emphasis should be 

on interpretation of a specification into design material.

The behaviour of this categorisation (if not of the majority of components beneath it) is 

variable, and dependent on a number of factors, including the influence of mutable 

requirements, described in some detail in section 8.3.11.

Primary Entity Details Value
Entity Name: Development Pressures

Behaviour: Component-Specific®

No. of Identified Components: 3

Names of Identified Components User Application Knowledge, System 
Characteristics and Developer Experience (which 
is further divided into Development Experience 
and Domain Knowledge).

Contributing notes (Case Study Review) Situation ->

Contributing notes (Practical Case Studies) Card 1 (The Impact of Developer Experience), 
Card 5 (Emergent Requirements), Card 14 
(Changes in Communication Patterns), Card 15 
(System Characteristics), Card 17 (Consequential 
Requirements), Card 25 (The Impact of User 
Collaboration), Card 26 (Types of Development 
Pressure)

Survey Contributions: 7.5,5 Development Pressures
Categorisation Model See Figure 8.3
Supporting References (for Categorisation) None

Table 8.4: The Development Pressures Primary Entity

The components of this primary entity are referenced in Figure 8.3. The nature of their 

inter-relationships will be described after the component impact has been defined. In 

summary, the impact of the components are as follows:
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• User Application Knowledge: This component models the knowledge of the user (if 

there is a user for the product) in relation to the product being developed. The 

hypothesis being that the greater the amount of user knowledge, then the greater the 

ease in gathering explicit requirements. The reverse is also true. If little user 

knowledge is available, then the greater the need to capture tacit requirements over 

time (emergent requirements).

• Development Experience: This component models the experience of a developer in 

working in a particular type of development, rather than general development 

experience. The categorisation for this model defines three states, the labels for which 

reference particular types of development behaviour. An experienced developer is 

more flexible in their behaviour, more likely to spot areas of imcertainty and more 

competent at dealing with change. An inexperienced developer, by contrast, whilst not 

actively resisting change, is less equipped in spotting and dealing with uncertainty and 

more inflexible in their operations.

•  Domain Knowledge: This component models the developers knowledge of the domain 

they are working within, and is the only variable behaviour component in this primary 

entity. This component models the fact that as a developer is exposed to a user 

domain, their knowledge of how the domain works grows to the point where the 

importance of user feedback diminishes, and collaboration is consequently reduced.

• System Characteristics: This component, largely developed as a consequence of 

results gained in chapter 6 and 7, models the fact that the more rigid the system 

characteristics and the more inter-connective the requirements, the greater the costs of 

change. In this categorisation, an interactive-type project is seen as flexible, a project 

with a defence characteristic may be seen as rigid, although it is important to note that 

a product can have a number of the characteristics in the list in Figure 8.4, the effect 

being the aggregate of the attributes referenced.

The relationships between these components is based on a balance between the degree of 

change resulting and the constraints on change, and is tied up with the categorisations 

used within each component in Figure 8.3. The link between User Application 

Knowledge and Development Experience (A) signifies the extent of emergent change

® User Application Experience, Development Experience and System Characteristics are fixed. The second 
part of the Developer Experience component. Domain Knowledge is variable, in as much as the 
developers understanding and familiarity with the domain increases during exposure to the project.
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(and consequential change resulting from users to a lesser extent). The two way-link 

between development experience and domain knowledge (B) signifies the degree of 

consequential change relying on the inter-dependence of these two components. The 

higher the development experience, the more able the developer to spot consequential 

changes early or compensate for possible changes later in the project. The higher the 

domain knowledge, the less likely that further consequential requirements are required. 

The last relationship (C), between system characteristics and domain knowledge 

illustrates the fact that the more mature and constrained the product of development is, 

the more likely that developers have domain knowledge. The high task-specialisation of 

defence projects contrasts vividly with the plethora of possible applications to which 

interactivity can be applied.
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Figure 8.3: Components and Categorisations of the Primary Entity Development
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The behaviour of the main categorisation for the development pressures primary entity is 

loosely dependent on the categorisations below it. As a general rule, if the user 

application knowledge is low, development experience is high, domain knowledge is low 

and system characteristics are interactive or real-time, then the innovative categorisation 

is valid. If the user application experience is high, development experience is low, 

domain knowledge is high and system characteristics are safety-related or defence, then 

the automate categorisation is valid. A mixture of these categorisations would point to 

the most suitable primary entity categorisation being augment.

8.3.5 Initial Statement of Objectives

The primary entity initial statement o f objectives refers to the point at which a project is 

initiated and goals for the project are set. This entity deals primarily with the initial 

requirements that are available for the project and the extent of the impact this has on the 

initial tasks carried out under the development strategy.

Whilst there are two components for this primary entity, both of which are fixed, it is the 

initial statement of objectives component which is the critical element. The starting point 

of involvement component was developed in response to surprising results in the 

comparison between these entity and the strategy primary entity, as detailed in section 

7.6.4. The component models the fact that the initial statement of objectives is dependent 

on the development paradigm in use. Contract-based projects are often split 

developments, where one group carries out the requirements analysis and another group 

starts with the design. In some cases, therefore, contract-based projects would start off 

with a more rigorous specification, conforming to the two most rigid starting points in 

the initial statement of objectives categorisation, which was initially introduced in 

section 6.6, expanded in section 7.5.4 and completed in this section, as illustrated in 

Figure 8.4.
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Primary Entity Details Value
Entity Name: Initial Statement of Objectives

Behaviour: Fixed

No. of Identified Components: 2
Names of Identified Components Initial Statement of Objectives, Starting Point of 

Involvement

Contributing notes (Case Study Review) Situation ->

Contributing notes (Practical Case Studies) Card 3 (Initial Statement of Objectives), Card 16 
(Initial Tasks After Statement of Objectives)

Survey Contributions: 7.5.4 Initial Statement of Objectives
Categorisation Model See Figure 8.4
Supporting References (for Categorisation) None

Table 8.5: The Initial Statement of Objectives Primary Entity

The initial statement of objectives component has four categorisations, each, in order, 

increasing the specification of what the problem is and how the goals of the project are to 

be achieved:

• Perceived need: the end-goal for the project (apart from the development of a 

computer-based system) is undefined. The problem itself is also undefined.

• Desired change: the end-goal for the project (apart from the development of a 

computer-based system) is undefined. The problem to be dealt with has been 

expressed.

• Desired solution: the end-goal for the project has been defined and the problem to be 

dealt with has been expressed.

• Chosen solution: the end-goal for the project has been defined and the problem to be 

dealt with has been expressed. In addition, acceptance criteria for the project have 

been set.

The choice of category in this model is dependent on a number of factors, development 

paradigm being one of them. Each of these determinants will be discussed with reference 

to the impact they have on this primary entity during the overview of secondary entities 

in section 8.3.
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8.4 Secondary Entities

A secondary entity is a determinant joining two primary entities together. The direction 

of the flow of connections in Figure 8.1 indicates the entity being influenced. The 

following sections define the secondary entities defined during the course of this research 

programme.

8.4.1 Organisational Familiarity

The secondary entity organisational familiarity refers to the organisational experience 

with methodologies influencing the selection of a methodology. Quality assurance 

guidelines, standards and methods of working will be compatible with methods used in 

the past, and as a consequence using a methodology that is similar to those used in the 

past will make its acceptance and use easier. Imposing a methodology with different 

values to those of the organisational groups may cause tension during the implementation
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of a development strategy (see 8.3.2 for details). This determinant is based on findings in 

the practical case study programme and is therefore raised as a hypothesis.

Secondary Entity Details Value
Entity Name:

Contributing notes (Case Study Review) 

Contributing notes (Practical Case Studies)

Survey Contributions:

Organisational Familiarity 

Organisation ->

Card 8 (Organisational Context & Experience), 
Card 21 (Impact of Standards & Guidelines)

7.6.7 Exploration of Links Between 
Organisational Context and Methodology

Table 8.6: The Organisational Familiarity Secondary Entity

8.4.2 Organisational Constraints

The secondary entity organisational constraints refers to the controls that are placed by 

the organisation on, respectively, the initial statement of objectives and the strategy 

entities. Such controls could be in terms of guidelines for producing project 

documentation, requirements definition or process standards describing tasks that have to 

be carried out within the system development strategy. These elements will be in 

alignment with an organisations experience with developing computer systems. This 

determinant is a hypothesis resulting from the practical case study programme.

Secondary Entity Details Value
Entity Name:

Contributing notes (Case Study Review) 

Contributing notes (Practical Case Studies) 

Survey Contributions:

Organisational Constraints 

Organisation >

Card 8 (Organisational Context & Experience)

7.6.1 Exploration of Links Between Organisation 
and Strategy, 7.6.5 Exploration of Links Between 
Strategy and Methodology

Table 8.7: The Organisational Constraints Secondary Entity
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8.4.3 Communication Needs

The secondary entity communication needs refers to a determinant that reflects the 

requirements for communication regarding the project. The factors influencing the 

context/communication component in the organisation primary entity will determine a 

mode of communication suitable for interested organisational groups. This determinant 

will exert an influence on the strategy primary entity. For example, intense, reciprocal 

communication within the groups with an interest in the project will exert an influence 

on rigid development strategies to soften, to reflect the degree of uncertainty within the 

organisational context. This determinant is categorised as a weak relationship in the 

survey results, as referenced in section 7.6.1.

Secondary Entity Details Value
Entity Name: Communication Needs

Contributing notes (Case Study Review) Organisation ->

Contributing notes (Practical Case Studies) Card 4 (Changes in Communication Patterns), 
Card 6 (The Nature of Communication Within a 
Development Team), Card 7 (Interaction Between 
Context & Strategy), Card 20 (Change in Strategy 
over Project Lifetime)

Survey Contributions: 7.6.1 Exploration of Links Between Organisation 
and Strategy

Table 8.8: The Communication Needs Secondary Entity 

8.4.4 Development Paradigm

The secondary entity, development paradigm has an important impact, notably in 

constraining the initial statement o f objectives entity as described in section 8.2.5. It also 

serves as an important determinant of the development strategy. Indeed, the strength of 

the link between organisation and the two primary strategies highlights the possible 

existence of the initial focus of development secondary entity, even though attempts to 

directly link initial statement of objectives and strategy were inconclusive (see section 

7.6.4). In both cases, this is identified as being a strong determinant.
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Secondary Entity Details Value
Entity Name: Development Paradigm

Contributing notes (Case Study Review) Organisation >

Contributing notes (Practical Case Studies) Card 4 (Impact of Development Paradigm on 
Strategy), Card 16 (Initial Tasks after Statement 
of Objectives)

Survey Contributions: 7.6.1 Exploration of Links Between Organisation 
& Strategy, 7.6.2 Exploration of Links Between 
Organisation and Initial Statement of Objectives

Table 8.9: The Development Paradigm Secondary Entity 

8.4.5 Strategy Demands

The secondary entity strategy demands reflects the expectations, in terms of 

communication, of the active strategy. The more exploratory the development strategy 

(uncertainty and evolution being valid examples) the greater the requirement for 

information-sharing. The more rigid the strategy followed, the greater the need to control 

communication, to make sure information is passed only to those with the authority to 

use it, and to rely on formal and non-reciprocal communication. This relationship is 

classed as weak, and was identified in analysis of survey data described in section 7.6.1.

Secondary Entity Details Value
Entity Name:

Contributing notes (Case Study Review) 

Contributing notes (Practical Case Studies)

Survey Contributions:

Strategy Demands 

Strategy ->

Card 7 Interaction Between Context & Strategy 
Card 14 Changes in Communication Patterns

7.6.1 Exploration of Links Between Organisation 
& Strategy

Table 8.10: The Strategy Demands Secondary Entity 

8.4.6 Methodology Constraints

The secondary entity methodology constraints refers to the controls that a methodology 

places on the development process, as described by the primary entity strategy. The aim 

of the methodology constraints determinant is that the strategy followed conforms to the 
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ideals of the methodology, a highly technically oriented methodology would encourage 

the use of specification strategies for example.

The impact of this determinant is considered to be the weakest of those analysed, i.e., if a 

another determinant has a different influence, then the more difficult processes or 

requirements of the methodology are discarded. The one interesting exception to the rule 

is the influence of CASE tools and other development tools with a relationship with a 

methodology. A tools process restrictions are more difficult to circumvent than 

methodological steps and guidelines, as Card 10 in Appendix C notes. This determinant 

is part hypothesis and part weakly identified determinant.

Secondary Entity Details Value
Entity Name: Methodology Constraints

Contributing notes (Case Study Review) Methodology >

Contributing notes (Practical Case Studies) Card 10 (The Impact of Development Tools) 
Card 24 (The Impact of a Methodology)

Survey Contributions: 7.6.5 Exploration of Links Between Strategy & 
Methodology, 7.6.10 Techniques used in 
Comparison to Strategy

Table 8.11: The Methodology Constraints Secondary Entity 

8.4.7 Initial Focus

The secondary entity Initial Focus is heavily related to the methodology constraints 

determinant. Initial focus is used to signify that a methodologies most apparent 

contribution to a strategy is at the beginning of a project, before emergent behaviours and 

changes in the organisational context encourages customisation, based on an evaluation 

of the most important aspects of the methodology to the project. Again, like 

methodology constraints, the influence of this determinant can only be maintained if the 

strategy is ruthlessly controlled. This determinant is part hypothesis and part weakly 

identified determinant.
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Secondary Entity Details Value
Entity Name: Initial Focus

Contributing notes (Case Study Review) Methodology >

Contributing notes (Practical Case Studies) Card 24 (The Impact of a Methodology)

Survey Contributions: 7.6.5 Exploration of Links Between Strategy &
___________________________________________Methodology_________________

Table 8.12: The Initial Focus Secondary Entity

8.4.8 Development Needs

The secondary entity development needs models the impact of experience, technological 

complexity and the need for change against the current strategy. This determinant is 

defined as being a strong determinant of development strategy.

Secondary Entity Details Value
Entity Name: Development Needs

Contributing notes (Case Study Review) Situation >

Contributing notes (Practical Case Studies) Card 11 (The Impact of Determinants on
Strategy)
Card 20 (Changes in Strategy over Project 

Survey Contributions: Lifetime)
7.6.6 Exploration of Links Between Strategy & 
Development Pressures

  7.6.9 System Characteristics against Strategy

Table 8.13: The Development Needs Secondary Entity

8.4.9 Strategy Constraints

The secondary entity strategy constraints refers to the expectations that a strategy tacitly 

supports regarding development pressures. For example, a specification strategy assumes 

that the requirements are stable, and would therefore react to change as a undesirable 

phenomenon. In contrast, an evolution strategy assumes that requirements are constantly 

changing, and would anticipate change. It would regard an inability to refine 

requirements as an undesirable phenomenon. This was classified as a weak determinant.
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Secondary Entity Details Value
Entity Name: Strategy Constraints

Contributing notes (Case Study Review) Strategy ->

Contributing notes (Practical Case Studies) Card 2 (The Nature of the Strategy)
Card 13 (Formal Communication and
Documentation)

Survey Contributions: 7.6.6 Exploration of Links Between Strategy &
Development Focus

Table 8.14: The Strategy Constraints Secondary Entity 

8.4.10 Initial Focus of Development

The secondary entity Initial Focus o f Development refers to the impact that the initial 

statement of objectives has on the development strategy followed. The impact of this 

determinant is felt to be very strong. A project starting out with a perceived need 

categorisation within the initial statement of objectives primary entity will encourage 

intense reciprocal communication as part of analysis of the problem and solution. In 

contrast, a project starting out with a chosen solution categorisation within the initial 

statement of objectives, will encourage verification of existing material, and reciprocal 

and non-reciprocal communication, influencing the initial strategy.

Secondary Entity Details Value
Entity Name: Initial Focus of Development

Contributing notes (Case Study Review) Situation ->

Contributing notes (Practical Case Studies) Card 16 (Initial Tasks after Statement of
Objectives), Card 20 (Changes in Strategy over 
Project Lifetime)

Survey Contributions: 7.6.4 Exploration of Links Between Initial
Statement of Objectives and Strategy

Table 8.15: The Initial Focus of Development Secondary Entity

8.4.11 Mutable Requirements

The secondary entity mutable requirements refers to a set of changes to the project which 

cannot have been predicted, and brought about because of changes in the client groups or 

through environmental turbulence external to the primary entity organisation. This will

Theory and Practice of System Development Methodologies: A Conceptual Framework 216



bring about dramatic demands for change, irrespective of the components of the 

development pressures entity, and therefore feeds directly into the development needs 

secondary entity (section 8.3.8). However, tests of the survey data suggest that developer 

experience may have some influence over the extent of the impact of mutable 

requirements. Although investigations into the link between mutable requirements and 

organisational context proved inconclusive, this element is judged to possess a strong 

influence.

Secondary Entity Details Value
Entity Name:

Contributing notes (Case Study Review) 

Contributing notes (Practical Case Studies)

Survey Contributions:

Mutable Requirements 

Organisation ->

Card 22 (The Impact of Staff Changes/Mutable 
Requirements)

7.6.8 Initial Statement of Objectives against 
Methodology

Table 8.16: The Mutable Requirements Secondary Entity

8.4.12 Novelty of Requirements

The secondary entity novelty of requirements refers to the link between the level of user 

application knowledge and the explicitness of initial definitions of requirements. This is 

categorised as a weak influence.

Secondary Entity Details Value
Entity Name:

Contributing notes (Case Study Review) 

Contributing notes (Practical Case Studies) 

Survey Contributions:

Novelty of Requirements 

N/A

Card 3 (Initial Statement of Objectives) 

7.5.5 Development Pressures

Table 8.17: The Novelty of Requirements Secondary Entity
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8.4.13 Impact of Developer Experience

The secondary entity impact o f developer experience refers to the link between the 

degree of development experience and the formality of initial requirements. The degree 

of domain knowledge and the characteristics of the system to be developed are also 

factors. The hypothesis here is that the greater the domain and development knowledge 

of the developer, the easier it is to deal with more formal requirements.

Secondary Entity Details Value
Entity Name: Impact of Developer Experience

Contributing notes (Case Study Review) N/A

Contributing notes (Practical Case Studies) Card 1 (Impact of Developer Experience)

Survey Contributions: 7.5.5 Development Pressures

Table 8.18: The Impact of Developer Experience Secondary Entity 

8.4.14 Inter-connectivity of Requirements

The secondary entity inter-connectivity of requirements refers to the degree to which 

requirements are inter-related, and the difficulties in starting a project without explicitly 

defining such relationships. This is defined to be a weak relationship.

Secondary Entity Details Value
Entity Name: Inter-connectivity of Requirements

Contributing notes (Case Study Review) N/A

Contributing notes (Practical Case Studies) Card 15 (System Characteristics)

Survey Contributions: 7.5.5 Development Pressures

Table 8.19: The Inter-connectivity of Requirements Secondary Entity

8.5 Emergence

Although a lot of space has been used to describe the influence and impact of 

determinants, a project will not necessarily react to these stimuli. Strong project
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management can act to inhibit variable behaviours. Initial primary entity states can be 

enforced over the life-time of a project, although if the pressures for customisation are 

large, but are ignored, then there are possibilities that the project will deliver a computer- 

based solution which does not meet the needs of real users, or inversely, fails to 

recognise the emergent technical complexity of the application to be delivered. Such 

management tactics can only be successful if the primary entities are in close alignment 

at the beginning of a project, and the pressures for re-alignment remain weak.

There are a number of examples of such restraining behaviours in the case study 

material. If the project communication is ‘softer’ - more informal - than the development 

strategy, then the groups in control of the strategy can utilise a number of techniques to 

enforce stability. These techniques can range from restricting discussions regarding the 

project to formal meetings, insisting on using minutes to record the result of such 

discussions, and making sure that queries regarding the project are routed through an 

approved source. Formal change control procedures can be used to preserve a ‘hard’ 

strategy against a ‘softer’ set of development pressures.

Inevitably, a project relies on the experience of its project members and co-ordinators in 

managing the influence of determinants. Not all demands for change to the 

categorisations applicable to a project will be beneficial. The examples in the case study 

material where users kept on generating new requirements right up to the end of the 

project and developers could not tell where the point was where they had ‘finished’, is an 

example where the lack of constraints on determinants could be considered detrimental 

to a project.

To finish this chapter, two examples are used to illustrate situations where a project fails 

to respond to determinants and another example where responding to determinants did 

not save the project from collapse. The first example, detailing workings of the London 

Ambulance Service (LAS) call-out system (LAS, 1993), is an example where the 

primary entities were kept constant, and influence on the strategy entity was largely 

enforced by the organisation entity. The second example, detailing the failure of the 

TAURUS automatic billing system (Financial Times, 1993) is an example of a project 

that should not have happened in the first place.
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8.5.1 The LAS project

The LAS project concerned the need to develop a computer-dispatch system for London 

Ambulances, in order to meet strict Health regulations which had been passed through 

parliament. The LAS contracted in a small development team after a tendering exercise, 

in which price was considered as the main criterion in determining a suitable contractor. 

Once a set of requirements had been developed prior to the project, the development 

team and LAS set about developing the system. Although the future users of the system 

had been earmarked to be involved in a participatory development, poor staff relations 

between the LAS and its employees led to staff unions boycotting the development, and 

user involvement was limited to testing prototypes as a training exercise, where the poor 

quality of the prototypes had a detrimental effect on users expectations. Most of the 

changes to requirements came from management, and although several members of the 

development team worked on-site, the requirements primarily were changed as a result of 

prototyping review meetings. When the system eventually went live, a number of major 

problems, primarily vsdth training of the operators and elements of the application which 

did not work as expected when implemented, led to the system being removed from 

operation two days after its introduction.

There are a number of issues here, some of which are beyond the terms of reference for 

this work. However, we can reference the characteristics of the project against the 

conceptual framework illustrated in Figure 8.1. The following list defines the 

categorisations for the primary entities:

• Methodology: a structured methodology was used throughout the project and aided by 

the use of prototyping tools to develop mock-ups of the system. (TECHNICAL)

• Organisation: some client groups were excluded from the project, and project 

communication, partly because of the development paradigm, was limited to 

reviewing existing requirements (often in the form of prototypes) with management 

using meetings as the approved format (context/communication 

MECHANISTIC/STABLE, organisational capabilities - CONTRACT-BASED)

• Strategy: whilst the original planning had factored in a prototyping session to help 

raise and verify requirements, poor staff relations led to involvement being limited to
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communication with management representatives, and a highly structured 

development process. (PRACTICE - SPECIFICATION)

• Development pressures: A project of this scale had not been attempted before, and 

was outside the experiences of the proposed user population. The developers did not 

have any domain experience. (INNOVATIVE)

• Initial statement o f objectives: Requirements for the system resulted from the 

tendering process, where the LAS chose its requirements after looking at various 

tenders. (DESIRED SOLUTION)

In terms of the conceptual framework, the failure of the development strategy to respond 

to intense pressures for user involvement can be seen as the main reason for the project’s 

demise.

8.5.2 TAURUS

TAURUS was a project designed to automate the tracking of electronic billing for share 

transactions within the London Stock Exchange (LSE), and reduce or completely 

invalidate the huge number of paper transactions. The project was conceived shortly after 

the ‘big bang’ - the deregulation of the LSE, and was developed in order to respond to 

the huge increase in share trading, which were threatening to make the patchwork of 

existing systems across financial houses obsolete.

A large automatic trading system, to be used by all of the major banks and securities 

trading houses was to be developed in order to solve this problem. The LSE recruited a 

large development team in order to develop a new application. Whilst the LSE would 

apply notional management of the project, the main source of requirements came firom 

the Securities Industry Steering Committee on Taurus (SISCOT) committee, which 

comprised of representatives fi*om all of the large financial houses with an interest in 

TAURUS."

The TAURUS project was nearing the end of its life-cycle in late 1992 when it was 

suddenly abandoned, due to a vote of no-confidence by the project steering committee 

and the Stock Market. At that point £70 million pounds had been spent on the project.
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Some estimates put the total cost of TAURUS, when accounting for the termination of 

TAURUS-related system developments in other institutions and the loss of trade for the 

Stock Market, at a figure approaching £600 million pounds.

The tensions within the TAURUS project were even more pronounced than those within 

the LAS call-out system, as the following relevant primary entity categorisations 

illustrate:

• Methodology: The development team used SSADM for the duration of the project. 

(TECHNICAL)

• Organisation: client groups were geographically dispersed. Project communication 

was limited to management meetings within the Siscot committee. A number of 

mutable requirements resulted because of in-fighting between groups and 

representatives (context/communication - ORGANIC/STABLE, organisational 

capabilities - IN-HOUSE)

• Strategy: The original strategy was to develop using a specification strategy - in 

response to emergent needs, the strategy changed over time to more closely represent 

an evolution strategy (SPECIFICATION - emergence - EVOLUTION)

• Development pressures: Potential users were not involved in the development of the 

system. Design was verified by the signing off of design material. The lack of domain 

knowledge resulted in a need to evolve requirements. The major source of uncertainty 

was brought about by changes in the demands and attitudes of the project sponsors 

(mutable requirements), brought about by in-fighting within the Siscot Committee. 

(AUGMENT - emergence - INNOVATIVE)

• Initial statement o f objectives: The development team was recruited once the 

requirements for the new system had effectively been defined. Initial design work 

concentrated on the validation of defined requirements. (DESIRED SOLUTION)

Whilst the project had to deal with incompatible primary entity values, the real source of 

project failure has been diagnosed by most commentators as over-ambition. Despite the 

changes to the development strategy in an attempt to correct some fundamental 

problems, it is interesting that some still see the customisation of methodology as the 

cause of failure, rather than an attempt to react to emergent demands and constraints:

^To complicate things even further, each of these representative groups had their own development teams
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"Following the procedures in SSADM gives a project a good chance o f success. 
Yet it is clear that the Taurus team flouted the SSADM rules with abandon. One 
expert said with horror: ‘They were still specifying the operational requirements 
o f the system when they began testing - a cardinal sin’, p l l  (Financial Times, 
1993)

8.6 Conclusions

This chapter drew together each of the strands identified in the practical research chapters 

into the final conceptual framework. The workings of the conceptual framework at three 

levels, primary entity, component and categorisation, were explored and secondary 

entities defining the relationships between primary entities were defined. The chapter 

finished with a description of emergence, noting that emergence is a corrective step that 

can have positive or negative connotations depending on the situation. A simple 

overview of how the conceptual framework can be used to analyse the failures of past 

projects was carried out, and the categorisations used in each of the primary entities were 

used first to illustrate the damaging impact of failures to take corrective action and 

second to illustrate that corrective behaviour can be used in an attempt to rescue failing 

projects but that corrective action may not be enough to save a project. Indeed as the 

quote used to close the chapter shows, corrective action may be seen as a cause of failure.

Chapter 9 closes this thesis and answers some of the questions that the framework in this 

chapter has raised, notably about the fit of this research within other streams of research 

dealing with development practice.

building interfaces to TAURUS from their own proprietary internal trading systems.
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Chapter 9 - Future Directions and Evaluation

9.1 Introduction

This final chapter is used to conclude the research, and serves as much as a postscript to 

the study as an evaluation of the findings. The conclusions concentrate on two important 

areas. The first, and most important, section attempts to position this research in relation 

to recent developments in the information systems methodologies discipline, and those of 

other schools and cliques with interests in promoting interactive computing systems 

design. The second highlights the necessary changes in research practice in order to make 

progress in this area of research viable and sustainable.

This chapter starts by reviewing the aims of this research and outlining what this research 

has tried to achieve.

9.2 Recap of the Problem and Project Aims

The essential problem that this research dealt with was the concern over an increasing 

gap between the practice and theory of computer systems development. The gap between 

the two poles has been extended by the concentration on ‘axiomatic’ (common sense) 

approaches within practice - to the exclusion of methodological theory - and the 

concentration on ‘hypothetical’ (only partly supported by experimental evidence) 

approaches - highly critical of development practice - within theory. This research 

highlighted the existence of a number of cliques with interests in systems development as 

being one of the sources of the bi-polar drift.

The aims of the project were to develop a conceptual framework highlighting 

development practice in order to reduce these problems in the future. Three specific areas 

were addressed:

• providing a framework by which case studies can be compared;

• allowing theory to leam more about the interpretation of a methodology;

Theory and Practice o f System Development Methodologies: A Conceptual Framework 224



• providing a foundation for the generation of future models and methodological 

theories.

9.3 The Fit of This Work Within the Discipline of Interactive 

Computing Systems Design

Interactive systems design has often been seen as a curious, crude (and not wholly 

integrated) branch of computer science. The low priority such studies are given in 

undergraduate computer science courses is one such symptom of it being seen as a 

slightly suspect area (Newman, 1994); its poor scientific and engineering foundations 

have been noted as important characteristics of the majority of interactive systems design 

work (Wemick, 1996). In reaction to the sluggishness of our policy-makers and 

educators in tackling such concerns, Newman (1994), Winograd (1990) and others have 

called for a re-evaluation not only to the level of priority given to teaching interactive 

systems design, and HCI in Winograd’s (1990) case, but also in the manner in which it is 

taught.

This research has approached the problem from a different perspective, but with the same 

hopes and goals. By using some of the empirical data that has been developed in the area, 

this study serves as a small step in forwarding the engineering credentials of interactive 

systems development'; by arguing that improved domain knowledge (of development 

practice) increases the body of knowledge available to the discipline (and directly 

improving the area of domain information (thus contributing to one of Newmans’ (1994) 

five pillars of engineering knowledge).

9.3.1 Engineering Knowledge

In Chapter 2, the origins of the disciplines with an interest in systems development 

practice were discussed. The Chapter concentrated on the origins of software engineering 

and business information systems methodologies, and pointed out that they were heavily 

influenced by more mature design sciences and engineering disciplines. It is ironic that in 

the period where the highly structured methodologies for system development became

’ And therefore integrating it more closely with engineering theory and other computing disciplines.
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popular, the disciplines that influenced the development of methodology for systems 

development and the concepts supporting software engineering started to re-appraise 

their own commitments to methodological approaches, as the quotes from Jones (1977) 

and Alexander (1971), two influential proponents of the concept of design science, 

indicate:

" I f  you call it "It's A Good Idea To Do", I  like it very much; i f  you call it "A 
Method", I  like it but I'm beginning to get turned off; i f  you call it " A 
Methodology", I  just don't want to talk about it. " p.3 (Alexander, 1971)

" In the 1970s I  reacted against design methods. I  dislike the machine language, 
the behaviourism,- the continual attempt to fix the whole o f life into a .logical 
framework" p.48 (Jones, 1977)

Koen (1984) illustrates the attempts of the core engineering disciplines to re-interpret the 

nature of their discipline:

‘'The Engineering Method is the use o f heuristics to cause the best change in a
poorly understood situation within the available resources....
...Engineers cannot simply work their way down a lists o f steps but.... they must 
circulate freely within the proposed plan.. ”

Our definition of (software) engineering has simply been too limiting. Research of the 

kind reported in this thesis will serve to re-define the concept and core beliefs of the 

software engineering discipline, making explicit the constraints and demands that 

engineers have to anticipate and react to.

9.3.2 Problems in Promoting Research of this Kind

The difficulties in doing work with such high ideals is that the researcher can be pilloried 

by all sides in the debate. Rationalistic developers and researchers, influenced by the 

flimsy scientific foundations of the discipline, may argue that my research is a step 

backwards; a meta-model of development practice wherein informal and ad-hoc 

approaches to design can be justified (depending on the circumstances) does not help to 

enforce a more scientific approach to development. Likewise, reflective, craft-influenced 

practitioners and researchers will no doubt criticise such work as attempting to 

rationalise the non-rationalisable; providing guidance on methodology customisation or 

interpretation is an area that they would argue is loaded with problems and inaccuracies:
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‘T/ze design process is firmly rooted in experience, not just rules. Most computer 
system methodologies recommend step-by-step procedures for carrying out the 
design and implementation o f computer systems. We don’t think that these rule- 
based approaches should be thrown out, but we do believe that relying more on 
the experiences o f designers and users can lead us toward systems that are more 
suitable for the workers involved^ p. 15 (Greenbaum & Kyng, 1991)

Despite these differences, I would argue that interactive systems design is an engineering 

discipline; but needs to assimilate a number of methods and mind-sets (systems theory, 

HCI, etc) which are sometimes considered beyond the core values of an engineering 

approach (Winder, Sasse & Holti, 1992).

9.3.3 Evolution of Method

This text started with a quote from Homans (1949), and, in order to justify the aims of 

the research, I would also like to (very nearly) finish it by refreshing the reader about its 

underlying message:

'̂"People who write about methodology often forget that it is a matter o f strategy, 
not o f morals''' p.330

The debate over the future of systems development and methodology usage has been 

dominated by the viewpoints of cliques essentially represented by a narrow world-view. 

To those identifying with deterministic approaches to development, the idea of ‘strategy’ 

-  customising a methodology to provide ‘good enough’ results to match circumstances is 

anathema to the moral beliefs inherent with their discipline, where ‘right first time’, 

’best-fit’ approaches and objectives measures of performance and quality dominate. The 

fact that adherents to this development philosophy coined the term ‘quick and dirty’ for 

prototyping approaches -  with all the negative connotations that such labels suggest -  

illustrates the idealism of that clique. More reflective researchers, in particular those of 

the Scandinavian tradition, also have a tight moralistic viewpoint on the methodology 

debate. The importance of user empowerment dominates above all issues. Although this 

clique recognises the importance of strategy, it does so by rejecting the concept of 

methodology, and the ‘cause-effect’ rules inherent in a methodological approach.

Theory and Practice of System Development Methodologies; A Conceptual Framework 227



The domination of cliques in promoting their own vision of the future of information 

systems development has, for some time masked the fact that the existence of each of 

those cliques and the roles they perform can be justified in a more analytical framework, 

as Figure 9.1 illustrates.

Applicability as an 
Engineering 

Discipline

■V
Introduction of Interactive 
Systems (or any new field 

of development)

Development of 
opposing 

philosophical 
cliques

exploration of empirical 
evidence/ development of 
new models and theories

Time/timeline

Figure 9.1: Interactive development: stages in increasing its applicability as an

engineering discipline.

The model in Figure 9.1 supports Newman’s(1994) argument, i.e. that the engineering 

aspirations of software engineering have been hampered by the introduction of a new 

paradigm for systems development. The fragmentation of software engineering theory 

has resulted in the development of opposing philosophical cliques which either try to 

support the status quo or develop an opposing philosophical paradigm built entirely to 

explain the new field of development. The third and final step is the development of new 

theory to incorporate the interactive systems paradigm and assimilate the opposing 

cliques, a step of which this study is a small but important part.

9.3.4 Emergence

The conceptual framework of development practice and the link between cliques, is built 

upon an importance concept; emergence. Highsmith (1997) illustrates the concept of 

emergence with an example from complex adaptive systems theory. Using the boids 

simulation to simulate the flocking of birds (Waldrop, 1992), Highsmith (1997) points 

out that although local rules are in place, such as each boid tries to move towards the 

centre of mass of boids in its neighbourhood (Waldrop, 1992), there are no group rules of 

behaviour -  only rules about the individual behaviour of distinct boids. Yet an emergent 

behaviour, o f flocking like birds, can be observed:
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'‘’'Groups o f boids flow over the screen landscape. Errant boids rush to catch up.

The flock splits around obstacles and reforms on the other side. ” p24

(Highsmith, 1997).

The work in this thesis argues that the customisation of methodology is another example 

of emergent behaviour, neither relying totally on conscious decisions on the parts of 

developers or wholly subject to the uncertainties that affect system development projects. 

Chapter 8 illustrated the importance of emergence in highlighting the relative degrees of 

influence of an entity over another, and the manner in which the strategy element is the 

fulcrum in the model. Whilst a development strategy may be selected at the beginning of 

the project, the true nature of the development strategy emerges over time, as constraints 

placed by the strategy are weighed against the demands of other primary entities for 

temporary or lasting changes to the development strategy. Whilst the conceptual 

framework highlights individual rules of behaviour -  the link between the organisation 

and strategy, for example -  it does not specify any group rules of behaviour. The extent 

of the influence that the development paradigm plays in determining strategy, in 

comparison to other influences, is not measured. Therefore the model as it stands does 

not reinforce linear ‘cause-and-effect’ relationships, the group behaviours as determined 

by most methodologies.

9.3.5 The end of methodology?

An interesting point of discussion is whether this trend heralds the end of the use of 

methodologies for the design computer-based systems. Some would subscribe to this 

idea. Nandhakumar et al. (1996) certainly make such a prediction. Others are more 

restrained, pointing towards research aiming to generate a greater understanding of 

practice in consequence influencing a new generation of methodologies (eg Fitzgerald, 

1996). I would argue from the results of this research that both are likely outcomes: 

differing only in order of sequence. The failure of ‘cause-effect’ approaches like systems 

development methodologies to react to a changing world is the main reason for 

Nandhakumar’s prediction, and that of others sharing his viewpoint. However, I would 

argue that this is only a temporary state of affairs.
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Without further studies of this kind, the erosion of methodology-guided design will 

continue. Far from seeing this as a problem, I would argue that this is simply a reflection 

of more emergent behaviours within systems development teams. However, when 

conceptual frameworks are developed, expanded and enhanced, foundations for new 

models of system development practice are developed, and new theories are created, built 

on an understanding of fundamentally emergent development behaviours. When this is 

achieved, the gap between practice and theory is closed, group behaviour rules may be 

developed and the ‘cause-effect’ rules dominating traditional systems development 

approaches are put back in place, albeit in a more flexible form. Therefore, a trend 

towards a new generation of methodologies can be seen to be a likely conclusion.

Interest in methodological approaches is likely to wane until some of the questions about 

development practice are answered. The temporary erosion of belief in the use of 

methodological approaches can be seen by the replacement of product-based 

methodologies by process as the fashionable area of research and development interest. 

Unfortunately, this area is riven by the same schisms that have hampered the 

development of a collective information systems discipline. Two differing interpretations 

are particularly prevalent. Within the Scandinavian design tradition, there is a belief that 

process-based approaches are required, because traditional cause and effect approaches 

focusing on the products of design have been shown to be inadequate (Gronbaek et al,

1993). Although process is regarded as inherently unstable (the advocates of process- 

driven design do not offer additional advice on use or customisation), a concentration on 

locally defined process is preferable to the use of a methodology. The perceived benefit 

of focusing on design in this manner is the development of more usable systems and 

giving users more control over their own work-practices; implementing a development 

process that is in tune with the ways in which users work rather than forcing the 

development process into a rigid and predictable straight-jacket.

The other interpretation, which resulted from the software engineering tradition, focuses 

on process as an agent of predictability in a systems development process. The emphasis 

is making process deterministic, and the main motivation for doing so is economic -  the 

production of cheaper more reliable software. The search for predictability is focused
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into three areas: delivering the agreed functionality in the agreed timescale to the agreed 

quality. A fundamental aspect of predictability is the idea of the law o f zero change. This 

argues that the quickest and cheapest way to deliver what the market needs is via a 

development process by which the influence of the customer over the development 

process is reduced -  allowing (in theory at least) zero external change.

An example of such an approach is the Capability Maturity Model (CMM) produced by 

the Software Engineering Institute (SEI) at Camegie-Mellon University (Herbsleb et al,

1994). The CMM is an index model for judging the maturity of the processes within an 

organisation and for identifying the key practices required to increase the maturity of 

process. There is an economic value attached to moving up the scale (Putnam, 1993) as 

figure 9.2 illustrates:

LEVEL DESCRIPTION CHARACTERISTIC

I Initial Ad hoc; chaotic

II Repeatable Intuitive

III Defined Qualitative

IV Managed Quantitative

V Optimizing Continuous Improvement

Increasing 
productivity 
and quality

Decreasing
Risk

Figure 9.2: Stages in the CMM model and the benefits of moving up the scale

(Putnam, 1993)

The emphasis on predictability can be seen in the characteristic labels and the benefits 

accrued in moving from one level to another. Ad hoc and chaotic processes are seen as 

detrimental -  emergent behaviour in terms of process interpretation is to be avoided. 

Risk is to be eliminated. Although routine customisation is allowable at lower levels, and 

there are examples of customisation in the use of tools (Jones et al,1995) and process 

(Fulton, 1997a) for the requirements management key process area, the aim is to have a 

globally defined process supported by rigorous and quantifiable metrics.

Criticisms of the CMM approach are more concerned with the deterministic theory that 

underpins it. The model implicitly assumes that the development activity and the
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applications being developed are understood and predictable. As this thesis has 

demonstrated, this is far from the case, although there may be distinct areas that are 

predictable.

An interesting observation concerning the two distinct approaches to process is the bi

polar distance between them within the categorisations developed and refined in chapters 

6, 7 and 8. The Scandinavian approach expects the organisational context to be organic 

and unstable, the development pressures to be innovative, the development strategy to be 

uncertainty based and so on. The development approach is non-deterministic. The CMM 

approach, in contrast, sets a goal of having rigid requirements, clear and quantifiable 

process and a rigid strategy. Both positions see their opposites as undesirable 

alternatives.

The challenge for developers and researchers is to identify the situations in which such 

approaches may be of use, and all the situations in between. The use of taxonomical 

models of methodologies (as described in Chapter 2, with an example illustrated in 

Figure 2.2) is only a small step in dealing with this challenge. As the model generated in 

chapter 7 and chapter 8 suggests, there is not a direct, linear relationship between a 

methodology and a situation. Increasingly, the characteristics of a methodology play a 

decreasing role in determining the manner in which a methodology is used and 

customised.

The issue of how a development strategy evolves relies on the project achieving a state 

o f anxiety (Highsmith, 1997) -  where the project achieves a balance between 

deterministic and predictable constraints and the non-deterministic demands of users. 

Paying too much attention to either concern results in a project overwhelmed by user 

demands or stagnating because of excessive control, as Figure 9.3 illustrates. The 

acceptable anxiety area of the diagram represents a comfort zone -  within which the 

strategy can be adapted to meet certain demands, some of which are shown on the 

diagram. Identifying the degree to which these determinants influence the customisation 

of a development strategy remains one of the research tasks to be carried out in the 

future.
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9.4 W hat can w e learn from Case Studies?

Case studies remain the most important tool for learning about development practice. 

Unfortunately, an important paradox exists which will limit their applicability. Whilst 

they are important tools for learning about the use of methodologies, there is a problem 

in moving from the specific to the general in that the results of case studies are often felt 

to be non-generalisable (Bell, 1987). The London Ambulance Service example (as 

outlined in chapter 1) is a sobering example of the problem of interpretation: presenting 

three different diagnoses or concerns about the underlying problem.

Theoretical
Productivity

Formalise Process Informatise Process:

rmLarge Teams 
Complex Products

Small Teams 
Interactive Projects

STAGNATION CHAOS

STRESSBOREDOM

Figure 9.3: Balancing determinants (Fulton, 1997b)

In order to build up a body of knowledge to be used to develop new models of 

understanding of the development process, we need data that we can validate (beyond a 

trawl through the written results of a case study - as carried out in chapter 5). We can 

only validate case studies and their results if we have both of the following:

• Visibility in the research approaches used;

• Visibility of the results gained.
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Without explicit visibility, and therefore the ability to compare and validate case study 

results it will prove difficult to evaluate the importance or relevance of a case study. 

There are two inter-connected solutions to these problems. One solution is the use of 

grounded theory to reduce the role of interpretation and to follow a more 

‘methodological’ approach. The second solution is the development of conceptual 

frameworks - producing a taxonomic model by which case studies can be compared.

9.4.1 The importance of grounded theory

It could be argued that the concept of methodology in the short-term can have a greater 

impact on the manner in which research in this area is carried out than it can have on 

current system development approaches. The need to clarify and interrogate compatible 

research in order to build up models of development practice requires a modicum of 

rigour -  in order to identify cause-and-effect behaviours and determinants, researchers 

have to adopt research approaches that are rigorous, minimise the role of interpretation 

(or at least make such interpretations explicit) and ultimately aid the development of 

frameworks by which case study results can be compared.

9.4.2 The importance of conceptual frameworks

Conceptual frameworks help to illustrate the topic of research. The conceptual model 

elaborated on in chapter 8 serves two important purposes. These are:

• To meet the first step in the development of more encompassing theory;

• To identify the areas where more work is needed.

Developing models of current practice that can be elaborated upon, extended, and

criticised now has to be seen, along with continued efforts in gathering case study

material, as the key research task in this area.

Indeed, keeping Koen’s (1984) definition of engineering in mind, the following support 

research tasks need to be carried out in order to further develop our understanding of 

development practice and to evaluate the future of engineering as applied to systems 

development:
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• the continued build up of case studies;

• the critical review comparison and binding of project details;

• the generation of further models;

• the generation of new theory.

The order in which these steps are listed is no coincidence. This research has attempted 

to tackle the first three of these steps. It is the hope of this researcher that this work will 

help to serve as the basis for the final step in bridging the gap between theory and 

practice, the generation of new theory.

9.5 Conclusions

9.5.1 Comparisons with other Research Domains

One of the interesting elements of research of this type is the emergence of links with 

other areas of research. These links are rarely sought after by the researcher, but happen 

when a seemingly innocent document is read or reviewed. Such a comparison was made 

between the work carried out in this chapter and that of recent attempts to promote an 

information science discipline, and particularly aspects dealing with the communication 

of information. The classical components of information communication models; namely 

sender, receiver and channel, are used to model the requirements for the exchange of 

information. In the context of this research, fluctuations in the bandwidth can be seen as 

constraints as are the characteristics of senders and receivers. The senders ability to send 

clear signals, and their motivation for communication (Kemp, 1997), will determine the 

bandwidth, the degree of signal noise, and the need for the sender and receiver to keep 

re-sending information to each other. The categorisation section of the conceptual 

framework illustrates this - the values in each entity determining the capacity and quality 

of the signal being sent, the strategy primary entity being the main indicator of available 

bandwidth. This model will serve as a good tool for making comparisons between 

system development practice and the social communication aspects of information 

theory.
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9.5.2 Comparisons with other models

Efforts to model the elements impacting on the customisation of methodology have been 

notable by their absence. One interesting attempt to provide a model of these activities is 

provided by Hughes & Reviron (1996). Their model, illustrated in Figure 9.4 

concentrates on the skills and knowledge that developers bring to the development 

exercise. There are a number of compatible areas between the two models. Interestingly, 

the Hughes & Reviron (1996) model concentrates not only on the determinants, but also 

attempts to categorise the nature of the influence using the line as an influence type.

M ETHODOLOGY IN PRACTICE

ANALYST

EXPERIENCE OF 
OTHERS -----

A
skills, experience, 

education

USE OF METHODOLOGY

Way o f working in 
practical/dynamic form

Key:

THEORY OF IS 
METHODOLOGY

IS Methodologies in 
theoretical/static form

interpretation an 
^evaluation DOMAIN AND 

CONSTRAINTS
S — — — ^

Problem
situation

Decision

Knowledge

LEARNING

Figure 9.4: Framework for methodology customisation (Hughes & Reviron, 1996)

The Hughes and Reviron (1996) model is interesting, and serves to complement, rather 

than contrast with work in this thesis. Their focus is constrained to a particular area of the 

conceptual framework, namely the impact of developer (or analyst) skills and experience. 

Whilst attempts cannot be made to merge the models together, it is clear that the two
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models deal with compatible subjects. The development (and comparison) of further 

models of this type would promote a greater understanding of development practice. 

Both models illustrate the areas that need to be developed in the future. The most 

intriguing question to be asked of both models is how does the particular mix o f  

determinants influence the outcome? Although both studies identify determinants, 

measuring the weighting of one determinant over another is a task that neither study has 

attempted to answer^. Hopefully, this will be a research area that is tackled in the near 

future, to improve our knowledge of the tools, techniques and methodologies we use, and 

therefore help to further close the gap between methodological theory and development 

practice.

 ̂It is highly questionable, in the short-term, whether such a goal is achievable.
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Appendix A: Glossary of Terms

Contingency Approaches

Contingency approaches are those that formally recognise that the implementation and 

structure of a methodology are dependent on the context within which it is used and 

deterministic elements connected with the problem situation.

Contract Development

Contract development is a development paradigm by which the system to be developed is 

produced by an agency that is external to the client organisation. The developer usually 

bids to carry out a system development, and has to adhere to a contract stipulating the 

client organisations expectations in terms of deliverables.

Data Viewpoint

The data viewpoint is the emphasis of a technique in looking at the underlying structure 

of the data that a system uses.

Design Viewpoints

Design viewpoints is a description applied to differentiate between analytical modelling 

approaches. A design viewpoint describes a way of ‘looking’ at the design space, and 

design problems. There are three recognised viewpoints of design, which are data, 

process and event viewpoints.

Development Paradigms

A development paradigm refers to the manner in which the product is originated and 

developed. Three development paradigms are identified by Grudin (1993) and these are 

‘Shrink-wrap’ development, in-house development and contract development.
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Event Viewpoint

The event viewpoint is the emphasis of a technique in looking at the order in which 

processes execute or communicate with each other.

Grounded Theory

Grounded Theory is a label attached to approaches that attempt to extract a model from 

an examination of real qualitative data. It is a largely interpretative social science based 

research approach, and is often used in the analysis of interview transcrripts or written 

text.

In-House Development

In-house development refers to a development paradigm where the system is created 

within the organisation where it will be used. In-house projects are normally carried out 

by Computer departments for non-computing staff, although increasingly, users within 

non-computing departments are developing their own products.

Jackson Structured Design (JSD)

Jackson Structured Design (JSD) is a methodology that has been developed in order to 

improve the link between design and programming practice. While some adherents claim 

it to be once of the first object-oriented methodologies, it is neither top-down or bottom- 

up in design, and modules are developed more on a middle-out basis. Design is limited to 

objects that are visible components of the system. JSD concentrates on the event 

viewpoint, and is very popular on process control projects, where dynamic modeling is 

particularly critical.

Multiview

Multiview, like Soft Systems Methodology (SSM) is a systems-based approach, and 

attempts to provide a contingent framework that can be customised to meet contextual
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requirements. It is essentially based around the SSM approach, and uses a loose 

‘explorative framework’ compatible with the socio-technical systems theory approach in 

order to guide the direction of the project.

Object-Oriented methodologies

Object-oriented (0-0) methodologies are recent additions to the school of structured 

methodologies. The major different between 0 -0  methodologies and conventional 

methodologies is in the emphasis on identifying objects rather than developing functions, 

in order to improve the reusability of design material. The first generation of 0 -0  

methodologies cover all three design viewpoints, with the emphasis clearly placed on the 

data viewpoint (the definition of objects).

Philosophical Paradigms for Design

A philosophical paradigm is a set of beliefs that a methodology adheres to, and come 

Avith their own value systems. With this text two philosophical paradigms are defined, 

although others may identify more; these are the reflective and rationalistic philosophies.

Process Viewpoint

The process viewpoint is the emphasis of a technique in looking at the manner in which 

tasks interact with each other and how information flows through the system.

Rapid Application Development (RAD)

Rapid Application Development (RAD) is a label attached to a design philosophy that 

encourages iterative approaches to development. What sets it apart from other 

prototyping approaches is that it uses the concept of the time-box to represent the 

available time for a task to be implemented. In theory, this would mean that once a task 

has used up its time-box, it is adopted or (if incomplete) abandoned. The most popular 

formal RAD approach in use is the DSDM methodology (DSDM Consortium, 1996).

Theory and Practice of System Development Methodologies: A Conceptual Framework 240



Rationalistic Design Philosophy

The rationalistic design philosophy is a school of belief that argues that the most 

productive way to develop a computer system is in a stage by stage manner, defining 

requirements before analysis, and producing analysis material before carrying out design 

tasks, and so on. It is often called a reductionistic approach, as the problem is broken 

down into smaller problems (or modules) and functionally de-composed to an atomic 

design problem, easily represented in an analytical modeling technique. Structured 

methodologies follow rationalistic design philosophies.

Reflective Design Philosophy

The reflective design philosophy is one which argues that it is impossible to design 

systems in a ‘one-shot’ manner, as prescribed by rationalistic approaches. It argues that 

requirements for computer systems need to develop over time, as understanding of the 

problem becomes more mature. Most systems approaches adhere to the reflective design 

philosophy, as do the contingent and ad-hoc approaches.

Requirements Engineering

Requirements engineering is a sub-set of the software engineering discipline, and deals 

specifically with approaches to capture, collate, interpret and validate requirements for 

computer systems.

’Shrink-Wrap* Development

‘Shrink-wrap’ development refers to a development process whereby a product is 

developed for a generic (rather than a particular) user. The ‘shrink-wrap’ approach is 

used to develop generic applications, like word-processors, web browsers etc.
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Socio-Technical Systems Theory

The term socio-technical systems theory refers to an approach that attempts to balance 

social and human related concerns relating to system development with technical 

concerns. When following the theory, social and technical concerns are listed and then 

given weightings. The two sets of alternatives are combined, and the available socio- 

technical options (hence the name!) are ranked as to their suitability.

Soft Systems Method (SSM)

Soft Systems Method (SSM) is a systems theory approach developed in order to help the 

analysis of (soft) human-activity systems. SSM uses a variety of interpretations or 

viewpoints of an activity and combines them in order to acheive concensus. Within the 

SSM framework, seven steps, representing either actions in the real-world or actions 

dealing with abstract representations are used in order to improve understanding of the 

human activity system. Rich Pictures, Root Definitions and Conceptual Models are the 

primary techniques utilised with SSM.

Structured Systems Analysis and Design Methodology (SSADM)

A methodology initially develop as a proprietary methodology for the Central Computer 

& Telecommunications Agency (CCTA), but now freely available. SSADM is one of the 

more concise structured methodologies, and links in with the PRINCE project 

management methodology. It covers all three design viewpoints, but places its emphasis 

on the data and process viewpoints of design. It has been updated since its initial release 

in 1981, and is currently in its fourth incarnation.

Systems Theory

Systems Theory is a label attached to approaches that try to analyse the workings of a 

group or organisation in relation to their environment. The rationale being that the wider 

the scope of initial analysis, the less likely that a system will serve the purpose of a select
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view. Soft Systems Methodology (SSM) is one of the most popular systems theory 

approaches.

Visual Indexing

Visual Indexing is an interview technique using visual cues in order to help the 

construction of loose cognitive maps. The product of the use of the technique are not the 

maps per se, but a visual representation that helps participants in a conversation 

understand a topic of discussion.

Yourdon Structured Method (YSM)

The Yourdon Structured Method (YSM) was one of the first structured methodologies. 

Drawing upon earlier work by Gane & Sarson(1979)& DeMarco(1978), the Yourdon 

method has less of a prescriptive structure than its competitors. Recent modifications to 

the methodology have incorporated object-oriented analysis techniques. Whilst it covers 

all three design viewpoints, it is best known for its integration of process design 

viewpoints.
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Appendix B: Review of Case Studies: Models and 
Notes

This section lists the contents of each of the four elements as defined by figure 5.1. The 

results data is split into two sections, the first section groups findings into areas of 

discussion, the second section attempts to develop provisional definitions for the groupings 

and short memos on the compatibilities between the definitions and existing research. 

Information concerning the layout and process of definition can be found in section 4.4.2 of 

the main body of the thesis. Figure B.l lists the sources of each entry into the areas of 

discussion lists.

Reference Letter Paper/Research Note Paper/Research Note Title

B

C

D

G

H

I

J

Hornby & Clegg (1992)

Ehn& Kyng (1991)

Farbey et al. (1989)

Axtell et al. (1996)

Benyon-Davies et al. (1995)

Poltrock & Grudin (1994)

Maclaren et al. (1991) 

Nandhakymar et al. (1996)

Curtis et al. (1988)

Malcolm et al. (1990)

User Participation in context: a case study in a 
UK bank

The UTOPIA Project/Cardboard computers

User Representation in Very Large Systems: The 
Case of the DHSS

Problems for User Involvement: A Human and 
Organisational Perspective

The London Ambulance Service Call-Out System 
Enquiry

Organisational Obstacles to Interface Design and 
Development: Two Participant -  Observer 
Studies

System Design Methods: The Human Dimension

Information Systems Methodology in Use: An 
Empirical Study

Software Design Process for Large Systems 

Information Systems as Embedded Systems

Table B.l: Papers and References

Notes are referenced by page, paragraph and line numbers (in a paragraph). End is used to 
signify that the quote goes to the end of a paragraph.
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Card 1 STRATEGY->

A A noted that the technologists controlled the project, and that the users were having to accommodate 
whatever the systems designers provided.
Para 2 Page 303 lines 4-9

C C noted that the sheer physical scale o f the project and organisation reduced the opportunities for
individual participation. Participation strategies had to be developed, in advance o f the needfor participation, 
so that plans for participation could be made 
Para 1 Page 220 line 1-end

D D notes that the VIM methodology and the form o f communication used changed over time, primarily
because o f changes mid-way through the project to move from character to GUI displays 
Para 2 Page 6 line 1-2

D D notes that cooperatives were disbanded in order to give the developers more time to code.
Developers preferred a reduced relationship but the Users preferred greater contact with developers 
Para 2 Page 6 line 6-end

D D notes that personal contact between developers and users was reduced further to allow developers
to meet tighter deadlines. Feedback from user groups to developers was allowed by written communication 
only.
Para 2 Page 7 line 2-8

D D notes that one o f the outcomes o f using UIM was a virtual re-writing ofparts o f the original
requirements specification. This caused delays because o f lengthy change control procedures. All parties 
agreed that greater user involvement in the analysis phase might have alleviated the need for so many 
changes.
Para 2 Page 9 line 1-end

D D notes that IT managers commented that developers needed training in communication skills and
how to deal with users. Other issues included a lack of feedback and communication during the later stage o f
development
Para 3 Page 9 line 8-end

F F noted that the nature o f the strategy diminished their ability to interact with users
Para 4 Page 57 line 1-4

F F noted that the development group changed their procedures afier their failure to implement change
became apparent 
Para 4 Page 57 line 6-8

G G noted that designers recognise and respond to organisational constraints as they work through the
design process. G argues that developers have to balance a number o f sometimes conflicting demands and 
constraints mostly relating to the resourcing o f the project in terms o f time and money, and pressures from 
customers. The analyst’s response to these constraints may conflict with the requirements o f the method 
Para 2 Page 115 line 1-5

H H noted that the project had a loose strategy; software tools were used but no standard procedures 
were proposed within the team for the use o f these tools 
Para 5 Page 208 line 7

I I  noted that documentation practices were usually vulnerable to other project pressures. For example,
as the size o f the project grew, project managers had to make a trade-off between time devotedfor 
communicating verbally with colleagues and time for recording written information for future project 
members.
Para 4 page 1279 lines 1-end
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I /  noted that since documentation did not provide sufficient communication, reviews were often the
most effective channels.
Para 6 Page 1280 lines 3-7

J J  noted that apart from the written description o f requirements, the actual requirements were spread
over a number o f documents, undocumented decisions and assumptions 
Para 10 Page 1 line 9-13

J J  noted that in response to a recognition that requirements would grow at an early point in the project
a small group was developed to resolve uncertainties, making decisions outside o f the normal communication 
channels quickly with the minimum o f representation from other groups.
Para 1 Page 1 line 3-end

J J  noted that the quality team were forced to accept sheets o f annotated notes instead o f the change
reports that were required previously 
Para 3 Page 7 line 1-end

J J  noted that major changes to the development approach were followed by massive structural changes
in the immediate organisational groupings as the manager attempting to force greater visibility and levels o f 
informal communication onto the project 
Para 10 Page 8 line 1-7

Links with: (Influences) Situation and Organisation

Earlier Labels: None

(A) Provisional definition produced for concept card 1 ;
STRATEGY->

Strategy is a reference to a dynamic plan for delivering a computer system. The strategy has constraining 
influences on the type of communication used within the organisation entity and the demands placed on the 
project by the situation entity.

(B) Short Memo on provisional definition for card 1

The references point to a number of emergent behaviours, whereby the strategy enforces restraint (on QA 
practices for example) or by changing the change control mechanisms to reduce change. Another form of 
emergent behaviour is having the link with users removed, in order to cope with the throughput of agreed 
changes._______________________________________________________________________________

Card 2 ORGANISATION->

A A noted that the host organisation started to display its culture by filling the user representatives slots 
in the project control group with senior managers and a couple o f token representatives from middle and 
junior management 
Para 3 page 297 lines 5-7

A A noted that the users had very little direct contact with the technical staff, and a few had little
interaction at all
Para 3 page 299 lines 5-7
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A A noted that many users perceived their nan-participatory role as entirely appropriate -  they felt they
did not have enough information or expertise to make a contribution to the project 
Para 3 page 303 lines 1-2

A A noted that users tended to view responsibility for design as the task of management and
technologists
Para 3 page 303 lines 8-12

A A noted that the management style utilised on the project was dictatorial
Para 4 page 306 lines 10-end

A A argues that the senior managers could have helped the project become a success by isolating it
from the rest o f the organisation, making the local context more organic 
Para 10 page 306 lines 1-7

C C argues that the size o f some organisations makes any form o f representative participation
impossible
Para 3 page 213 line 1-3

C C notes that the DHSS was restricted to using the SSADM methodology, although they managed to
develop a method unique to their department 
Para 4 page 215 line 1 -end

C C notes that the overall strategy for the development projects using novel development techniques
evolved out o f experiences with previous pilot projects 
Para 7 page 216 line 1-end

D D notes that as the organisation had almost exclusively used SSADM in the past, there was a lack o f
knowledge in terms o f how to resource and manage such a high degree o f user participation 
Para 1 page 8 line 1-end

D D notes that the there was a general difficulty o f undertaking any form o f large scale development in 
the organisation. The organisation was constrained by its massive, widely distributed user population and 
different, local methods o f working.
Para 2 page 12 linel- 4

D D noted that poor sychronisation between development and evaluation cycles meant that many user
reports were out o f date. Users were being shown prototypes that had already changed, and there was still a 
backlog o f changes that needed to be carried out 
Para 2 page 10 line 5-8

E E noted a finding o f the inquiry which stated that the project team failed to use the PRINCE
methodology as prescribed for public sector projects 
Para 4 Page 93 line 1-end

E E noted that the re-structuring o f the LAS and the NHS brought about uncertainty and strained
relations between management and ambulance staff 
Para 3 Page 96 line 8-end

F F noted that in one study the flat management structure and variable processes meant that the
requirements were constantly changing, and previous decisions were constantly being over-ruled 
Para 2 Page 56 line 1-6

F F noted that frequent reorganisations and staff reductions contributed to indecision and also a sense
o f urgency
Para 2 Page 56 line 7-end
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F F noted that once the super-user left the project, traditional roles and practice re-asserted themselves
Para 1 Page 57 line 1-end

F F noted that communication across organisational boundaries can be limited or impaired by the need
to channel it through intermediaries, by a reduced incidence o f information contact, and by the difficulty o f  
overcoming physical distances 
Para 4 Page 58 line 7-10

G G argues that many organisations ‘buy-in ' to a methodology. Most o f the analysts answered the
question “why do you used methods? " at least in part by referring to an organisational commitment to a 
particular method.
Para 5 Page 115 line 1-end

H H noted that although a methodology was not used, the development was guided by existing
established communication patterns and social relations, and the availability o f resources.
Para 5 page 208 line 1

H H noted that the companies strong hierarchical structure and power relations prohibited direct
contact between EIS team members and top executives.
Para 5 page 208 line 4

H H noted that the development o f subsequent projects played a part in institutionalising informal
development practice 
Para 5 page 208 line 9 
Links with:

I I  noted that although individual staff members understood different components o f the application, the
deep integration o f the various knowledge domains required to integrate the design o f a large, complex system 
was a scarcer attribute.
Para 2 page 1271 line 4-8

I I  noted that some performance differences were determined by how deeply programmers understood
the application for which they were writing programs 
Para 4 page 1271 lines 1-6

I I  noted that some users superior application knowledge contrasted with that o f their development
colleagues — truly exceptional designers stood out in the study 
Para 6 page 1271 lines 7-10

J J  noted that contractual tensions and a bitter air o f recrimination tool over the project as it neared its
conclusion
Para 10 Page 1 line 2-7

J J  noted that the quality system used within generated so much paper that it consumed extra resources
just to keep track o f quality data 
Para 7 Page 6 line 1-end

J J  noted that the organisation was resilient to staff changes
Para 10 Page 7 line 1-end

J J  noted that the original quick response group grew over the years into a committee with over a score
o f representatives and met every six months 
Para 11 page 2 line 1-5

Links with: (Influences) Methodology, Strategy, Situation 

Earlier Labels: None
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(A) Provisional definition produced for concept card 2;
ORGANISATION->

Organisation is a reference to the groups with interests or commitments to the development of a computer 
system. The organisation places constraining and emergent behaviours on the methodology, strategy and 
situation elements of the model.

(B) Short Memo on provisional definition for card 2

The organisation has a particularly strong influence on the strategy followed. Other factors worth noting are the 
manner in which organisational experience is accumulated and communicated.

Card 1 METHODOLOGY->

H H  noted that the methodology used reflected the impact o f organisational constraints and guidelines
Para 1 Page 209 line 4

H H noted that the lEF tools forced them to follow many stages o f the methodology
Para 2 Page 209 line 2

G G noted that analysts felt that CASE Tools should be more integrated with the method, and i f  they are

not directly compatible they can present problems 

Para 1 Page 118 line 1-5

Links with: (influences) Strategy

Earlier Labels: None

(A) Provisional definition produced for concept card 3;
METHODOLOGY->

Methodology refers to a theoretical model being used to guide development. Methodology has an impact on 
strategy.

(B) Short Memo on provisional definition for card 3

The low number of references may point to the level of importance and influence of this entity. An interesting 
conflict occurs with two of the references. One pointing to the imposition of process as a beneficial outcome 
the other pointing to it as a detrimental outcome.

Card 1 SITUATION->

A A noted that the users felt that for some elements o f the project the system complexity was such that
they should have had some involvement 
Para 2 page 305 lines 12-end
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B B noted that the use o f mock-ups increased the ability o f the users to define requirements, even when 
the mock-ups were low-tech.
Para 2 page 176 lines 4-end

B B noted that using abstract notations (before the move to using more concrete representations) with 
users was problematical - once the developers became aware o f this, they were able to move towards more 
successful, participative, approaches 
Para 1 page 179 lines 6-end

B B noted that in order to deal with the tensions that arise in system development, competent developers 
are needed
Para 2 page 190 lines 4-end

B B noted that the successful participation (with mock-ups) relied on users being willing to put in the
work needed for the exercises to be successful 
Para 3 page 192 lines 1-end

E E noted that the project started with a specification with many areas undefined
Para 1 page 93 lines 2-3

F F noted the beneficial impact o f a super-user, changing organisational structures and slimlining
development practice 
Para 3-4 page 56

H H noted that the familiarity with product type was a factor in determining hardness o f approach
Para 4 page 209 lines 1-3

G G noted that inexperienced developers were more likely to follow approaches by the book. The
behaviour o f more experienced developers was more opportunistic 
Para 1 page 117 lines 1-5

G G noted that some respondents highlighted that as users became more technically experienced, they
also became more demanding.
Para 2 page 117 lines 3-end

J J  noted that only when one o f the original designers was brought back into the team were problems
properly identified.
Para 4 page 2 lines 6-end

J J  noted that developers were attempting to do what they thought as good design, following text-book
approaches that placed unreasonable and unpredicted stresses on the workings o f the system 
Para 12 page 4 lines 8-end

J J  noted that the inter-connectivity o f requirements made it difficult to follow an incremental strategy.
Para 5 page 9, line 1-4

Links with: (Influences) Strategy

Earlier Labels: None
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(B) Provisional definition produced for concept card 4;
SlTUATION->

Situation refers to the whole range of project-related activities that have an influence on, and are influenced by, 
the strategy followed.

(C) Short Memo on provisional definition for card 4

The size of this entity is a reflection of the number of issues that are component parts of this entity. Three 
specific areas are immediately apparent factors -  developer experience and knowledge, user experience and 
knowledge and initial requirements of the system.
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APPENDIX C - Definitions and Notes resulting 
from Case Studies

This section presents the draft models developed as part of the case study programme. 

Information concerning the contributions of each case study can be found in chapter 6, 

particularly in figure 6.4a and b. The results data is split into three sections, the first section 

groups findings into areas of discussion, the second section attempts to develop provisional 

definitions for the groupings and short memos on the compatibility’s between the definitions 

and existing research. Information concerning the layout and process of definition can be 

found in section 4.4.2 of the main body of the thesis. The final section defines memos 

explicitly referencing the conceptual model, as defined in chapter 8.

Table C.l references the projects to which each letter, signifying an individual interview, is 

referenced. For more details on the project characteristics, refer to Table 6.1

Organisation Project Interview Letter

Organisation A

Engineering Project G

Lounge IT H

Bid Collection C

Organisation B

Executive Information System J

Medical Information System D

Financial Package E

Goods Distribution System F

Organisation C Water Management System A ,B ,I

Table C.l Interviewee and Project Details

Card 1 THE IMPACT OF DEVELOPER EXPERIENCE

A A noted that there was the need to rely on the expertise o f several people in deciding on a change 
Para 1

“First, what is the change in requirements? The second thing for the user is why do they 
think the change is important? The flipside business area in the system, the impact and that 
is literally in terms of don’t go into the whys and wherefores. Rely on the expertise of the
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analyst. I’m very keen on the idea in paramount, that no single person, it would be very easy 
for me to say three weeks, but what do 1 know? It’s the people on the ground.”

A A noted that active user involvement is critical to the types o f project they carry out 
Para 21

“I think the first good thing we’ve had on this one is the active user involvement. We have 
got a project within IBM at the moment - a RAD project - going very wrong and I think one 
of the major reasons is that they have not that active user involvement.”

A A suggested that in the future, business analysts within the client would have a very hard task 
Para 31 maintaining the level o f power that they had within a project, as the skills needs changed 

dramatically.

“So, it may be a sign o f a shift in culture?

I think it is, yes, and I think there definitely is a role for them I future projects but it’s going 
to be very, very different and they’re no longer going to be the linchpins that they have been 
on traditional projects. I think there are a few status issues there.”

A A noted the importance o f skilled staff, and interestingly had to deal with pre-conceptions o f
Para 32 what RAD meant, and teach the development groups own interpretation

“Any other things I would change? 1 would want to go in with a fully skilled team and that 
is probably always a wish list. We went in there and the Thames people had not even been 
on a DSDM aware course and we spent the first two months basically trying to educate them, 
what is Rapid Application Development? What is it we’re doing that’s different? They’ve 
really got to it now but if they had been educated before and were familiar - they’ve 
definitely got to go there for their next project.”

A A noted that the leap from an internal development paradigm to a contract-based paradigm was
Para 32 a difficult move for even his experienced developers.

“.... issues because I think a lot of our people came from IBM internal projects, they’ve run 
for years, they’ve cost hundreds of millions of pounds and if you’re late, it doesn’t matter, 
we’ll just add another couple of months onto the project. It came as a big shock to them to 
be suddenly told “That needs to be done by next week, there is no slippage on this, it will be 
there”.

So, it really sounds like the management culture, well the people running the project, kept 
things going because your people in Thames just had no idea how to work, your people in 
IBM were used to a culture where they had to work to a flexible budget?

Yeah, a longer period. Nobody’s used to delivering at IBM in less than sort of two years 
and all of a sudden it’s we’ve only got six months.”

A A noted that that the contractors insistence on only working with business analysts with a
Para 37 number o f years experience contributed to the success o f the project

“It was not very popular when we first went in there, we said all your staff - any developers 
on our project must have 2 years’ .... experience and must be familiar with this, that and the 
other and they were saying, “Christ, you know. You’re being a bit strict here”. But, because 
we were strict, we did get very good people as opposed to saying, “Oh, we just want three of 
your developers”: whereas we could have got anybody, we got their best people and it 
worked well.”

B B noted that in reviewing the functional specification they had been given, the development team
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Para 5 very quickly prioritised the tasks to be carried out based on an assessment o f the importance to 
the project

“so effectively we’ve got - let’s say 40% of reference data is my area, so within that, we 
broke that down into priorities really. Which are the really important entities like the 
recording points where Thames take their measurements, the determinants, - what are they 
actually measuring and the aquatics - where are these things happening, sewage treatment 
works and these sort of things. So we have prioritisation - there are the really important 
entities and processes aroimd them and some other ones which are far more obtuse and are 
never used and were given a lower priority. So once we did that, we then constructed time 
boxes to basically proceed through the developments of the reference data of the 
maintenance applications for these tables, so that gives us a set of time boxes and a first cut 
plan.”

B B noted that it is difficult to verify requirements i f  analysts are not involved in original
Para 7 requirements analysis.

“The second area of problems we had, was the actual validation - it may of been hinted at in 
the functional spec but then further clarification that we had to undertake then in some cases 
tended to explode into something entirely different as the analysts - 1 think that one of the 
points of the analysts working on this phase of the project weren’t necessarily the analysts 
that were involved in preparing the functional spec. So I think that is part - where part of the 
problem was. When they actually finally defined what the real requirements in terms of 
validation, or what the business need was, in some cases, it exploded into something really 
different and then we needed more tables, and needed more complicated rules and so on and 
so forth.”

B B noted that uncertainty over existing leading to a ‘safety-first ' cautious development approach
Para?

“And they didn’t have a clear understanding of what their own functional spec meant and in 
an environment where it’s all about delivering in a very short time span in the turn around of 
deliverables, you have to make assumptions while while that information is collated and 
agreed, so we ended up having to maintain the momentum of development, to say okay, 
we’ll go this far - this is what we’ll agree, and you go and work that at and come back to us 
later so we’ll take this iteration this far, and we’ll pick up any future requirements or try and 
drag those extra things in, in the next iteration, or die one after that.”

B B noted that often the line between changes to requirements or clarifications could often be an Para
15 arbitaryone.

“So, they then feed in those requirements. The definition of whether it’s a change to a 
requirement or whether it’s just a clarification and tidying up of the application itself can be 
a little bit arbitrary but it’s basically common sense and...”

B B mentioned that cost, in terms o f time, was the main criteria used in rejecting changes. The 
Para 22 importance o f th change to the project (as evaluated by the developer) was also a factor.

“Generally that is the way it happened. Why do things get rejected? Well, cost in many 
requests and that either - well, typically it’s in terms of effort - not monetary value - “Oh 
God. This is going to take too long, so there’s no way we are going to do it. That’s one 
aspect. Another aspect is, well, is it really necessary? If we don’t do this, then what is the 
impact of not doing this change? Is it going to prevents us delivering the system in the time 
available? So some of these things were certainly nice to have, certainly not priority one 
kind of changes and were rejected or deferred for those kind of reasons. Those that weren’t 
adopted, those are the two main reasons.”

Theory and Practice of System Development Methodologies: A Conceptual Framework 253



B N felt that experience and strong project management were important factors in getting the
Para 36 project working

"What things would you take from this project that you would see as positive and you would 
hope to see on other projects?

Strong management.

What do you mean by strong management? Someone to champion the project> Someone 
who will push people even if they didn’t want to be pushed?

Yes, basically to ensure that everyone remains focused how to sign up to the RAD approach 
of what we’re trying to achieve and the way in which we are trying to achieve it to keep 
everybody on their toes and focused on delivery rather than just tasks. That’s very importait 
and that’s really the cornerstone of QE2. I think there is a lot of creativity that’s gone on in 
this project in terms of mapping business requirements to technical solutions, which aren’t 
necessarily complex in their own right but demonstrate a lot of lateral thinking and creativity 
on the part of the team. So that sort of intellectual capital I suppose employed was very 
positive and very good to see. The works smarter kind of effort...”

C C mentioned that he felt the organisational background within BA was an important factor in
Para 1 deciding to use RAD

“I have been at BA for ten years. I was initially recruited into the OR department. Initial 
training in the group that did the aircraft scheduling system. In terms of RAD, I would say 
that time I got a reasonable exposure the development methods that existed within the OR 
department at that time which were fairly iterative in their style. After - 1 spent three or four 
ye^s in that role - and got a job working in our AI department. Whilst I was there, the 
minor piece of work I did was a maintenance planning system which was built in LISP. 
Again, I did most of that in a very iterative way and was virtually physically located with my 
customers.”

C C mentioned that he felt that experience was an important tool in predicting the future growth q/'Para
14 requirements for a product

“Coming back to prototypes for the rest of our development work. I have this broad overall 
vision of where I want to get to but there are all sorts of ways in which we could paint 
ourselves into a comer. We need to make sure we can make it in terms of performance. 
There’re all sorts of performance complexity trade offs. Also, because putting lost of 
different products into the same database, there’re some quite serious questions about getting 
data architecture right. So, some prototypes focused on trying to implement longer term 
vision to ensure we get enough confidence in our data model that it is going to fit, without 
too many changes, new things which come along later and that we’re not going to run into 
any horrendous performance problems in a year or two’s time, in which case we’ll end up 
having to throw away a lot of what we do. I’m keen we know enough about where we’re 
going so we can forestall that, or at least know where our limits are before we make a 
commitment. So that’s the long term performance stuff.”

C C mentioned that developers typically used time as a criterion in the selection o f requirements
Para 17

“-and then what you would do actually is from the shopping list of attributes and features 
you want for the prototype, you would pick the ones that are going to give the highest value 
up front - to start on - and then work for a fixed period and come back - review where you 
have got to in relation to these - so you’d have - these are the things that you have got to
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produce (mandatory) and these are the optional ones (the nice to haves) and see what you 
achieve in say a two week period - and review those, re-evaluate the shopping list at the end 
of that period and decide which of the things to work on next.”

C C noted that expertise was an important personal quality in order to analyse the impact o f
Para 40 changes

“Because Terri will have a deep understanding of what this is about and I will have a deep 
understanding of what this is about then communication which is “it’s a change to the 
shopping list” is immediately apparent to us because it’s that the screen has changes.”

D D noted that on a project o f this size, the success o f the system could be determined by evaluation
Parais o f requirements requests.

“If you look at the level of change, you can’t do that against. To be honest sometimes you 
will say, “That is a very good idea”. It wasn’t specified but it is a very good idea. We might 
just do it for you, because you as the developer thinks that it’s good and b) because it 
actually gives you selling points - one of the interesting things was that regardless of how 
they used the system, the client was so happy, before the system was released to them they 
were happy because they had seen it already. They had seen it grow. They were just very 
happy with it.”

D D Prioritised on changes based on own predictions o f liklihood o f change being used and not
Para 14 replaced.

“Overall, let’s be honest, things are so fluid that you can’t define it. I know you’ve got to 
control the level that change occurs. But most of these systems - at the moment. I’ve been 
told before you go in to this build, make sure that you have this and this and this. Yes, it 
would be nice to have it all, but with the last 20% it’s just not worth me defining it because it 
will change by then, and also its level of significance is more important down there at the 
end of the project. At the moment what I do is to make sure that the entities and the 
relationships are right. If it is an attribute, I don’t care, because I can stick it in whatever I 
feel like it.”

D D Commented that experienced developers anticipate changes
Para 19

“I have the relationship with the particular individual, where I say. No it’s nothing stupid but 
it’s not the best way to do it. You are going... You have to do this level of generalising a lot 
of what they do. When they want to see a practical approach unlike this one, you have to 
build in. It’s all this catering for change - you respect the fact that it’s change and you try to 
cater for the fact that it has changed in the design that you are implementing. You try to 
avoid hard-coding things - prioritising things as much as possible. We have redundant 
entities that have no relationships - they just contain parameters, all these parameters, just so 
we know where to put it.”

D D noted that an important characterstic o f a developer in these situations is to be able to move
Para 27 roundfrom task to task

“Any other comments?

Yes. That is - 1 don’t know if it is a characteristic but that’s the way I work with the modules 
as well - we jump around a lot - so it’s not structured in terms of giving you lots of 
information in specific areas - but that’s the approach you use - I’ll quite often run off to
another module. Whereas some of the colleagues I had at the time couldn’t deal with it -
I’ve got to finish this one job I’ve got at the moment.”
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D D noted that it was difficult handing over sparsely documented work to other developers
Para 28

“The only other thing I would say is the hardest thing I have always found is - the database is 
necessary for this kind of development but there is a lot of stuff that you simply can’t 
represent with these kinds of important attributes. Little things like you need to record the 
values, historical things, it’s fine having this kind of relational look up but some things have 
meaning at the time you did it, so you still have the look up, but you have to actually record 
the actual value, but those things are very difficult to report. Even with Oracle CASE, I 
found these things very difficult to record and then register, and that’s the kind of thing that 
you would get questioned about because you pass on the design to the developer and that 
person would say, well what is this attribute here for? because I can look it up underneath. 
That was the knowledge that you had to ensure was a) passed on but the hardest bit was 
convincing yourself to record the fact while you are there. You remembered three months 
later on, because I’ve done it. When I’d sitting something down this end - and I’m blaming 
someone, saying why didn’t they record it?”

D D noted that on iterative projects, log-books replaced specifications. Important knowledge had
Para 29 to be recorded.

“It’s too easy down at this end to say, well that’s too much level of detail, we can’t be 
expected to go to that level of detail, where it is actually useful at this end. So 1 tend to 
encourage everybody and say, do as much as you like on the entity descriptions and the 
function description but make sure you make damned use of that notes section at the bottom, 
and even if it isn’t significant in explaining a functional spec, put it in there so it reminds you 
to do something. Now some people turn around and say, well that means that you’ve not 
defined that area properly and what they do is they leave fiizzy errors where they don’t put a 
note in - but put a note in and at least down at this end you should remember to do it. Now, 
a lot of traditional approached, this is wrong, because you should get everything signed up 
and see and it should be right or you shouldn’t be in their (...?). Well, nine times out of ten 
those things that are fuzzy are those things that will change, it’s always those aspects.”

E E mentioned that developers needed the right background and experience to take part in
Para 21 iterative development

“So you don 7 feel that the informal nature o f project communiation wasn 7 a weakness?

I thought it was a strength. One of the areas that was difficult was that the developer who 
was very, very good but very prickly, he was not good with the users, and in fact then there 
was one man from the team - the finance team- who was incredibly prickly - the two of 
them, it was awful. And I remember a few occasions when it was really almost sort of 
shouting matches going on, he didn’t really like - he denied it - being criticised, and he 
wasn’t used at all to having this two way thing with his prototype at all and that was a 
problem that the project manager found quite difficult to handle.

fVas it just an attitude problem or did the developer lack the necessary skills?

Yes, I think that this man hadn’t been prepared for this sort of working and it was a bit 
difficult for him. There has to be - everyone has to be aware that it is a quite different way 
of working.”

E E noted that the project almost floundered when an important member o f the team left
Para 28

“Okay, so one possible problem is that people become experts?....

That was also a problem with Peter having left, because Chris hadn’t been on the beginnings 
of it, and I hadn’t either, not the very beginnings. I’d come in at the first workshop level, so 
all sort of business negotiations and what you had gone on with Peter and he was the one
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with close contacts with the project sponsor, so when he left it was a bit of a shock to them 
because he didn’t tell them until shortly before he went and he introduced Chris and handed 
over to Chris and Chris was very good and it all worked out all right but it did mean that we 
lost that early knowledge to it so...

So, Peters intimate level o f knowledge o f the project and the trust that people had in him 
ecouraged closer and more informal communication ?

That’s right. Peter had an overall view of how it fitted in with everything else that was going 
on there - which I didn’t have because I had come in later on.”

F F stated that in analysing a possible change, informal discussions with the developers were
Para 20 needed.

“Would you consult with the other team members or make your own decision?

It was a consultation because some of the actions - for example, they may want to extend it, 
they certainly did want to extend it to include fields that weren’t maybe available within the 
database, and that has to be a two way process between me and the developers, to make sure 
that my estimates of how long it would take, fitted in with the developer’s estimates - that 
was held outside of the prototyping session.”

F F noted that they used different responses to different types o f change
Para 24

“The requirements specification - the key part to that was the data model in that if they 
wanted anything else outside that data model, then that was an extension. In terms of the 
process specification, it was much looser - basically the process is drive the data model, but 
the process - business notes weren’t that tight - it wasn’t as though they had loads of business 
rules that didn’t get documented that had to be added afterwards. I can think of one or two 
examples where, for example, getting hold of the dates - the date that an order came into 
distribution, the date that an order was scheduled for loading, the date that an order was 
loaded, the date that the customer wanted it, the date that the customer took delivery. We 
didn’t explicitly define that those dates had to be in sequence. And that came out of the 
prototyping sessions - we were banging dates in - well, you can’t do that because the dates 
aren’t I sequence - so we had to take those dates, basically, we had to validate dates to put 
them in a particular sequence. That was something we had to take a hit on ourselves, 
because the validation of the attributes in the data model wasn’t explicitly spelled out in the 
data specification - which - when given the time we were doing we were doing specification 
- we weren’t able to do that, but to nail them to that sort of validation is over the top if you 
ask me.”

F F noted that the people responsible for the analysis should also be responsible for the design
Para 24

“There are a lot of implied things that you pick up during analysis that don’t get into the 
requirements specification, but need to be there in construction. Things - just innuendoes, 
just hints, just overall understanding of the process involved - if there is a split between 
developers and analysts they are not coming from the analysts to the developers.”

F F noted the needfor a knowledgeable facilitator
Para 26

“Because you’ve lost control over what the developer knows in their heads or what the 
analyst knows in their heads, that isn’t in the document then you have to have a visionary 
who is driving the system, someone who sees the whole picture, someone who knows that if
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you have a loading slip that you have to have a holding name - so someone can drive up to 
that board (?). So it isn’t really acceptable just to have developers sitting in one prototyping 
sessions - someone extra to the developers has to take the information from the prototyping 
sessions.”

G G noted the importance o f expertise on this type ofproject
Para 42

“Main weakness - one is reliance on individuals. There is very much a sense where you get 
one or two man project; if one person goes imder business or leaves the company or decides 
to do something else instead you are vulnerable to that.

Whereas the structured methods 1 think are designed to be robust to that, to have an existence 
to themselves and you slot people in. People are just role fillers. Whereas RAD method 
does not work that way. It relies on people more than filling a role - consequently much 
more vulnerable to individual variability and human failings.”

G G noted that the importance o f a range o f skills - particularly flexibility
Para 48

"But you believe expertise has a part to play, as proved by the AI group?

Definitely. I think you can only do this sort of thing if you’ve got people capable of 
maintaining a fairly detailed expertise but also jumping up a level and looking at the 
overview and saying. Right, okay, how are we going on this, rather than getting down to 
ultimate detail saying. Gotta do this little bit first, then that little bit.

There are two approaches. You can get extremes of people- one is to say don’t want to know 
anything about detail at all, leave that to somebody else; and the other says okay well I’m 
going to work on this little line of code first for three weeks and get it exactly right.

Thinkers and doers

And I think that RAD practice has to embody something in between, taking that good bits of 
both, discarding the dangerous bits of both, which is quite a challenge really. Same sort of 
challenge really (I’m going to make a dangerous statement here) that you have in both the 
AI and the OR approaches.”

H H noted that the evaluation process for major change was negotiated
Para 11

“In the current project, and in all the projects I’ve worked on so far, it would be we (the 
project manager and myself) who make a decision. Can we go with it? If it’s not a goer, 
then we would have to take it further up and tell them that this is something that we would 
not want to do or that it isn’t right - things like that - we would make a joint decision - say 
yes/no and take it back to - but the initial discussions would be to come to a joint agreement 
something - it’s a technical impossibility or something that doesn’t maybe agree with current 
policy or strategy.”

H H noted that brainstorming was a major source o f change
Para 16

“Changes are - sometimes we generate out own change mainly from brain-storming - ideas 
generation whereby we think it would be a good idea - while we are building things - perhaps 
it would be good if the user could do this, so we would put these things in, from our own 
inventive rather than the client. The client would mostly generate minor changes, but they
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would also input ideas of their won - but in this project at this stage it is more 50/50 - not 
entirely from the clients - Brainstorming - you and the project manager.”

I I  noted that once a level o f domain expertise is reached, the importance o f direct contact drops
Para 10 off

"That more-or-less covers the first iteration, what about the following iterations...

We did a - The specification for this interface, there was a wee bit of tidying up through the 
next phase, there wasn’t an absolute clean cut definition, there was a bit of manoeuvring all 
the way through really - then we got stuck into the DBI, the first development phase, and 
because it’s this background job that you can’t really show to someone until it’s done, it’s 
almost back to a “let’s go on and develop it”, we know that interface now, we know what’s 
got to be done, we know that we are using Visual Gen for the coding side, and I knew by 
that stage exactly what we were going to be doing, so we just went on and did it. We had 
two developers working on this. One on the quantity interface and one on the quality 
interface, and at the same time they were really responsible it was a totally empowered team 
if you like! to the point that one of the people working on it was based in North Harbour and 
wantted to do some of the development down there - so to save time and two hours travelling 
each day she actually spent some time down there doing it, and 1 was down for the day just 
checking that it was all going all right. They still came up quite regularly as well, they were 
quite flexible from that point of view.”

I /  noted that informal impact analysis was often carried out through discussion
Para 16

"Obviously there was some method o f prioritising requirements and handing on the type o f 
requirements you were getting. I  can imagine a whole host o f requirements may result where 
they and would the cosmetic requirements be the easiest to get through because they had the 
least impact on the system. (Cosmetic - I  mean things done for the user that do not affect the 
underlying data model or the interface or the interface or the information going through the 
interface). But things were, consequential requirements were being developed because the 
designer decision was taken earlier on or emergent requirements is just as the customers 
idea o f what they actually wanted improved. They had to be more stringently controlled or 
checked.

If it was purely cosmetic on the screen - “This box out to go over here” or “we need another 
level of screens because this screen is getting too cluttered” - that did not end up on the 
change request, thats all part of natural iteration and if any of those did end up on the change 
request, then either the Project Leader or me, the Customer’s project manager would say 
“This is part of the natural iteration”. The things that you actually ended up with on the 
change request were things that you actually have an impact in a number of different areas of 
were something very big once we’ve took out completely a whole scope of this system.”

I I  noted that the project used a two level response to change based on impact
Para 23

“It would. Okay, so the situation is, after discussing it with your other colleagues, you’ve 
come to the conclusion that this is rather a dramatic change. You cannot implement it in the 
usual cycle, its not going to be a simple cosmetic change. Ok, you have to do an impact 
analysis just to see i f  it affects other peoples work areas. You take the change requests round 
all those people and then they’ll give you terrible horrible stories about how the projects 
going to completely fail because o f all this thing you’ve identified.

Well, maybe the DBA! “Another change!”. Most of them at that level ended up being 
database changes. The functional ones tended to be rolled into the iterations.”
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I /  noted that consequential requirements were assessed by the degree o f impact on the project
Para 24

“So most o f the real changes were in the database area?

[hesitation] The ones that affected most people were... there were some getting on the edge 
of “what should we be doing on the project anyway?” like business processes, which I expect 
Pete told you about this morning. But originally there weren’t supposed to be any business 
processes in the system and then of course when you come to look at maintenance screens, 
its all about business processes. But most of these didn’t affect anybody apart from the data 
maintenance people - so though they had an impact in that area they weren’t a major impact 
on the rest of the project.”

1 I  noted that mixed skills and roles helped in the evaluation o f project problems
Para 25

“So i f  it wasa change that affected interfaces a) it was rare and b) it may affect databases 
work. Most o f the changes were coming from databases anyway. You took it round everyone. 
They would say whether it was relevant to them, or give some sort o f estimate o f the 
timescale the change could be done in - and then the project leader, who would be Chris, 
and the project manager from Thames, would be responsible for signing it off. I  may discuss 
that change with you before they signed it off - just querying...

Absolutely, yes. Towards the end of the project when Chris was off doing other things, I was 
doing that job instead, and it was always very interesting to do the analysis from your point 
of view on the project and then take a look at the overall picture. You then looked at it from a 
different angle which said “Why?”. The first time you saw it - This was probably one of the 
slight downers on the actual form that we used was - people, the person that raised the 
change request would typically put down a business justification for needing the change 
which had to be done, and also a way of actually solving the problem. Now, when some of us 
got it, we looked at it and thought “There are better ways of solving this problem - or this 
problem has already been solved - or maybe the people that have estimated it so far have 
esitmated it purely on the solution that has been given, and haven’t thought about it, how 
they might solve it other ways.”

I /  noted that people responsible for the impact analysis would carry out the change
Para 31

“A fair sized project anywcy. Right, so it’s been signed off. and it would be like - Would you 
actually implement the change or another developer - once that change request had gone 
through?

We’d only do self-development! I personally - didn’t [inaudible] unless they were on the 
functional side, because some of the changes were actually in the functional iteration which 
meant changing the [inaudible] documentation that had already been put into place. 
Essentially the changes were then - everybody got a copy on about the fourth iteration of the 
change request, everybody got a copy of the change request back to them, so it was up to 
them to fit it into their plans and implement whenever they could.”

I I  noted that there was the need to work at several levels o f abstraction
Para 37

“Take a reflective view?
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Take a reflective view, yes. I'm building a cathedral rather than I’m putting one brick on top 
of the other type of concept. Take a step back, see where you are, see where you need to get 
to and whether you need to change direction at all - and be prepared to be a bit more 
flexible.”

I I  noted that there was a need for experienced developers on novel projects
Para 47

“O f the timeboxing?

I don’t think that the focus comes up in the DSDM manual does it? Because its there all the 
time. As I’ve said before, the analogy of the skydiver really - 1 still like that analogy.

Its an excellent analogy!

That is the fact that you do need - you do need to have experienced people on the project 
because you have to make decisions have have the vision - something that we’ve talked 
about with the project, this idea of standing back ties in with - if you don’t stand back, 
you’ve no idea of seeing where you’re aiming for. The two go hand in hand - the vision and 
the standing back. Even in those focused little areas, you have to have your own vision - and 
then make sure that everyone goes along with you.”

1 I  noted the importance o f experience and communication in steering iterative projects 
Para 48

“Its the timebox concept - its great for setting the view at the beginning and then everybody 
heading towards it. Ok, you take lots of different routes to get to it but - you have to take 
those routes fairly quickly - its not like standing at a cross-roads for three weeks deciding 
were you are going to go, then get to the cross-roads - you decide which way you go - but 
you can only do that with some level of experience of what feels right - its partly intuitive 
based on experience, experienced intuition.”

J J  noted that there was relaxed change control partly as a result o f strong project knowledge
Para 12

“Change Control? Well, because of a number of factors, primarily the project size, whilst it 
would be true to say that there was plenty of change, it would be wrong perhaps to say that 
there was much in the way of control! Most of the requirements came about in prototype 
reviews, and because myself and the developer sat in on these meetings and the project was 
so small, we knew right away if they were do-able. No, we didn’t exert any change control 
procedures, nothing formal anyway.”

Links with:

2 NATURE OF THE STRATEGY
3 INITIAL STATEMENT OF OBJECTIVES
9 THE IMPACT OF COMMUNICATION ON THE RESTRICTIONS OF THE DEVELOPMENT 
PARADIGM
10 THE IMPACT OF DEVELOPMENT TOOLS
13 FORMAL COMMUNICATION AND DOCUMENTATION 
15 SYSTEM CHARACTERISTICS
20 CHANGES IN STRATEGY OVER PROJECT LIFETIME
22 THE IMPACT OF STAFF CHANGES / MUTABLE REQUIREMENTS

Earlier Labels: None
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(A) Provisional definition produced for concept card 1; 
The Impact o f Developer Experience

Developer experience seems to be a major factor in being able to anticipate change, by deliberately keeping 
certain parts of a design vague when there is an expectation that the element is going to change. Experience 
also seems to be a factor in getting user participation to work well. When the developer has some experience in 
using co-operative work practices, then they seem better at dealing with emergent requirements, even 
encouraging dealings with users order to get such information quickly. Experienced developers seem more 
adept at getting around the limitations of tools and techniques.

(B) Short Memo on provisional definition for card 1

Note: There seems to be two dimensions of the developer experience issue, the experience of a developer in 
working in a particular way, and the experience or more accurately, knowledge, about working in a particular 
situation or domain. It seems that the more knowledge a developer has of the required system, the user 
organisation and the manner in which users will use the system, then the less likely the need for intense 
involvement with users.

Memo associated with card 1

Developer experience operates on three levels. There is an ‘expert’ developer who can work at several layers 
of complexity (Curtis et al,, 1988), is more able to determine the likelihood and impact of possible changes 
and better able to extract requirements fi"om users (if there are users of the system). The second level of 
developer, has some experience, but is more likely to rely on formal procedures or methodologies in order to 
get the job done. The inexperienced developer has little experience in developing in a particular fashion, is 
unaware of possible areas of uncertainty, less able to extract important requirements from users and more 
likely to use a methodology in an inflexible manner (Maclaren et al, 1991).

Card 2 NATURE OF THE STRATEGY

A A noted that change requests are graded in order to record what changes are critical to the
Para 3 project

“‘C’ is something like in-house. Critically, they don’t get much of in-house. What we’ve 
done is put them into what we call ‘Phase 2’ of the project.

‘B’ - these are the most available ones, [being told] ‘This is really a change to requirements 
but I think we need this’.”

A A noted that i f  there is available time, then additional requirements can be introduced
Para 6

“We take a view on it but if doing A and a there’s a few B’s that need to be done, we would 
try and slip that in. The status of changes can alter over the life of a project. You can have a 
C, then changes come along to that object, we would then need to take another look at them.”
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A A noted that user involvement was critical to the development strategy taken
Para 22

“I think the first good thing we’ve had on this one is the active user involvement. We have 
got a project within IBM at the moment - a RAD project - going very wrong and I think one 
of the major reasons is that they have not that active user involvement.”

B B noted that it was difficult deciding when to finish with an iterative development approach
Para 29

“There are others - they aren’t really particular to a RAD project, but the ‘creeping scope’ 
question we always have anyway. I think that we gave Thames something that was more fit 
for purpose we spent an awful lot of time and effort doing it. We’ve invested a lot of effort 
in a very short period of time, so if 1 could change it I’d make my working day shorter.”

B B noted that team bonding and reciprocal communication is important for iterative development
Para 35

“A lot of the benefits and a lot of the good things that have come out of this have really been 
that the team itself and the bonding of the team, everybody - the multiskilled aspects of - the 
DBA we had was excellent but he made a lot of appropriate suggestions in terms of our 
application design development and we were able to contribute in the other direction by 
talking a lot about database design from using the functional spec and talking about that. So, 
a lot of the interpersonal and cross-functional communication in the team, everyone got on 
very well together - meant that we all remained committed and enthusiastic and motivated. 
So that kind of team spirit - I’m not just talking about the IBM or the technical side. It was 
across the whole spectrum - one or two people play up but it was - at the end of the day you 
never know who works for who, it was just the QE2 team. So, that was very positive and 
we’d certainly do that again. A lot of people working a lot of hours off their own back 
nobody got asked to work beyond their contracted hours, but a lot of people did because we 
wanted to write a system that delighted everybody.”

D D noted that in their use o f RAD, there was a throw-away prototype before the start o f a
Para 7 traditional development cycle

“The next phase thereafter, in some instances when you are lucky you can put the prototype 
forward. In this instance, that prototype’s purpose was technical evolutionary design. What
you do is you develop a prototype purely to improve your design which is what it did for us. 
That was thrown away, as such, which we were very happy to do”

D D noted that finishing (and agreeing on) things is difficult
Para 16

"Size - scaling up?

I think so. It’s very hard for me to try to sell them this kind of - you can say it’s - not fly-by- 
night but you are viewed as that - you’re not too bothered about things, whether it’s them or - 
actually what I’m doing in my job, I’m going to finish. You know. Anything outside that, 
what’s nice, useful doesn’t matter. And the users are a pain but they always are but you’ve 
got to take on board what they say.”

E E noted that the project was being used as proof o f concept o f the actual approach
Para 10

“I kept informal notes for myself, which I typed up - I really do mean really informal notes, I 
asked her if she really wanted them as not and she said yes - so I went those up to her and she
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just amassed all this information because she was having to do a report back to her manager 
about whether this was going to be a valuable technique to use in the future or not and so I
did that which was really only informal notes of what went on in the sessions and with that I
would sometimes - it would depend on what happened at the session sometimes send up the 
diagrams that 1 produced, as a result of what had happened, because Peter has a special 
technique for RAD workshops, I don’t know if they had told you about this.”

F F illustrated the incremental delivery o f a product
Para 2

“Implementation was carried out over, well, I guess, it was a three or four week period - 
implementation being us as soon as we had something ready that was acceptable and then 
they took it and because of the sort of timescales, it was not feasible and practical to deliver 
everything in one fell swoop. Once we have the maintain customer screens, they then can 
take those and maintain customers data and once we have a create loading slip and they can 
take that and play with that.”

F F commented that on this type o f project, it was important to control the specification
Para 10

“Ultimately I’m responsible for a deliverable, and the scope of the project, my role on that 
meeting would be to ensure that - he - any enhancements or changes to the prototype didn’t 
step outside the boundaries that we agreed in the requirements specification.”

G G noted that the project worked to goals instead o f requirements
Para 17

“That’s a requirement that has changes due to business constraints. Didn’t say this particular 
specific requirement in detail. Had a number of dealings which we addressed in risk 
workshops (all day meetings with four of us where we asked what could go wrong and listed 
about thirty or forty points encompassed requirement/terms of reference that say what we 
expect to achieve, documents to produce, etc.) e.g. data supply. What can we do if people 
cannot provide supply the data for the project?”

G G noted that the project delivered products in a piecemeal manner
Para 47

“Okay this is the bones of it/working version, etc. - fulfils function at certain level but not at 
full level we said it was going to. So I think we can use those sorts of arguments to add 
this....? I think that answer is we do not forget technical complexity or compromise on it and 
similarly we do not forget the RAD nature of the project but I believe it is possible to 
integrate both. In that I may be saying different things from the end consortium for e.g. 
which is really aiming at projects with a low technical complexity in mind - user interface 
requirement.”

H H illustratedproof-of-concept work - requirements developed by developer
Para 4

“The interviewing techniques don’t come into it that clearly because there isn’t a lot of 
detailed knowledge that I am trying to elicit - it’s just broad, general ideas - the right 
direction that I was going down - a little bit more background on the project that I am doing 
would help - in the sense that the system (the lounge information system) I am the senior 
developer of the system and the concept - I’m the person doing the donkey work producing 
doing something - the architect - producing something that is the model - the customer is 
Relationship Marketing (BA) they said, “We would like a system in the lounges that people 
can use to access their own information - and that is the specification if you like - we would
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like something in there that people could use - so the end - user are passengers that are flying 
and are going through the lounges, but there are other few people who work with me in the 
team - that’s going in the people and personnel - the approach I am taking is that they have 
said they would like a system - with my knowledge of where the information was held I was 
basically building the first version of the prototype - this is what I think it should look like - 
shown it to the customer in relationship marketing that is.”

H H noted that informal procedures were used to categorise change
Para 9

“The first thing I would do is - usually I would have a task list of things I would need to do a 
fortnight in the future. When a new requirement came along 1 would see how it would affect 
that task list - very informal document - project book - brief notes (short 50 minute 
brainstorms), “Oh, it would be good to do this and then this and consider this” - I would try 
to jot things down in the project book that I keep for that project - I have one per separate 
project and then - sort and prioritise changes

H H noted that the development team prioritised piecemeal development
Para 11

“At this point in time you should get artefact 3-4 or whatever it is - this is what is going to 
happen. And they either say. Right see you in two months time with artefact number three - 
or no, can we have it three weeks earlier with something - and then we would have to say, 
right you can have it three weeks’ earlier but without this bit. It’s important to get consensus 
opinion with everyone involved - all the interested parties - this is what is going to happen 
and everybody’s in agreement with it and then go away and do it”

H H noted that informal communication/prototyping was used as an advertising tool
Para 11

“Yes - communication I would say is pretty informal - more often or not it would come from 
the team leader as e-mail or a phone-call saying can we arrange for a demo of version 3 of 
the artefact by this week - then we get an agreement of a date and time, a location and then 
the demonstration of the release artefact is seen as a release and that is one of the timeboxes - 
to the main customer. In this particular project there are demonstrations of the artefact to 
other people just for information - it’s to keep the sponsors happy - to get people buying into 
the project - general awareness - if anyone out there has a vague interest in then this could 
affect their operations and whatever - it’s an advertising tool.”

I I noted the importance o f reciprocal communication for interactive projects
Para 38

“You can always make people communicate and make people not fill in a form but come and 
talk to you just by being communicative yourself, and just wanting to get on and do it, not 
wanting to get stuck into it, as in the traditional style of approach. So I think it can be done, 
its just one of these emphasis that needs to come out of the approach really. Everybody needs 
to be able to do that. You don’t just sit at your desk. In that particular role, in that particular 
job, you don’t just sit at your desk and think. You get on and ask questions or you go and 
talk to somebody and ideas - the interaction is all about the exchange of ideas.”

I I  noted the importance o f reciprocal communication for novel projects
Para 39

"Were all these -you were saying that one or two o f the developers were based at the client 
site?
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We were all on the client site. The whole team was based on the client site.

You were all within shouting distance o f each other? So that helped the communication 
needed?

Oh, essential. We just couldn’t have done it by being seperated in any way at all.”

J J  noted the contextual nature o f the system development strategy
Para 23

“I would say that how you use RAD depends very much on the project. This is where the 
DSDM model of RAD falls flat, having three independent cycles, defining these deliverables 
up front, and so on - it falls flat on its face. I would say that our use of RAD is different is 
different in a number of significant ways to any other Savant project, and the general Savant 
model in itself is probably different to the way that other companies will use it, especially 
those that follow the DSDM methodology dilligently.”

Links with:

1 THE IMPACT OF DEVELOPER EXPERIENCE 
4 IMPACT OF DEVELOPMENT PARADIGM ON STRATEGY
19 TANGIBLE AND ABSTRACT REPRESENTATION
20 CHANGES IN STRATEGY OVER PROJECT LIFETIME 
26 TYPES OF DEVELOPMENT PRESSURE

Earlier Labels: None

(A) Provisional definition produced for concept card 2;
Nature o f the Strategy

A project adopts a strategy as it begins, which can roughly match the categorisations as produced by 
Land(1989). Differing strategies can be determined by the manner in which the project handles requirements. 
Iterative or Incremental builds or fairly rigid strategies with some change request structures dominated in the 
review of the RAD approach. The strategy reflects the determinants placed upon it, and by using review 
meetings or incremental prototypes, also places restrictions on the manner in which requirements and project 
communication can be carried out.

(B) Short Memo on provisional definition for card 2

Note: Strategies can change, as a number of the projects indicated. These changes can come about when the 
controls placed on the workings of the strategies are removed or replaced.

Memo associated with card 2

A strategy, at any one time has the characteristics of one of the categorisations developed by Land (1989). A 
major identifier for a strategy is the manner in which change is identified and controlled. It is argued that the 
degree of strictness over the incorporation of change is the major identifier.

Card 3 INITIAL STATEMENT OF OBJECTIVES

A A noted that users are not going to know all requirements at the initiation o f a project
Para 4
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“A’s are more or less corrections. We view it that people when they go in don’t know 
everything so they can make mistakes in specifying requirements. That’s quite a subtle 
distinction between A and B and we have a lot of talk about that but they must categorise 
those changes by A, B and C. As they get done, the B’s we debate. B’s are the ones that 
typically don’t get done”

A A noted that the life-cycle had to be geared to match expectations and events
Para 17

“Look, this is what this is and this is a prime example of data extraction in desk top 
publishing, why don’t you use Lotus 1-2-3, Lotus Pro with an SQL interface and extract the 
information like that, and they said: “Gor, blimey. That’s good!” And then they could 
throw away about twenty pages of the functional specification, because their specification is 
based on getting graphics back into the mainframe and them merging that, huge overnight 
runs and all of a sudden, they were just given open access to a DB2 database and its like, uh, 
that’s probably the best example of whether they’ve really shot themselves in the foot 
because it took them 18 months to produce that thing - the functional specification.”

A A noted that early development activities negated the needfor some aspects o f the methodology
Para 20 (JAD in this instance)

"This particular project does sound interesting because most o f the other RAD projects I ’ve 
seen have been constrained in terms o f user participation, but they haven't been constrained 
by having to work to a full blown requirement spec... The functional spec did constrain 
initial prototyping. How were the user prototyping groups actually set up and what size o f  
group did you have?

Because of the functional spec, and because a lot of users invested a lot of time and energy 
producing that early on, one thing we couldn’t do is do any JAD workshops - we were 
getting the opinion “We’ve already done this thing with the people that were here before, 
we’ve spent months talking in focus groups, so we’re not doing” - so what we were very 
much down to is to say what we’ll do is take a point function from the functional spec - the 
functional spec would say as an example a global level maintenance data reference - what we 
do is we’ve got four ambassador users on the project, each user is responsible for a particular 
area of the QE2 application so typically what we’d do is get the ambassador user, sit them 
down with our developers and take them through these models so okay, our say you’ve got a 
maintenance reference data, what tables do we need to maintain?”

E E noted the need to focus on issues - crystalising requirements
Para 14

“Peter updating-you recording?

Yes. He was the facilitator, a very good one in fact. Peter’s skill was to let them run on for a 
bit, then he would stop them and feed back whet they had said, but very succinctly ad say. Is 
really what you’re saying this, this and this, and it would go up on the board and they would 
say “Yes”. It was brilliant the way he did that, and it really made them focus in on the 
important issues and where the problems were.”

Links with:

1 THE IMPACT OF DEVELOPMENT EXPERIENCE
16 INITIAL TASKS AFTER STATEMENT OF OBJECTIVES
17 CONSEQUENTIAL REQUIREMENTS
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Earlier Labels: None

(A) Provisional definition produced for concept card 3; 
Initial Statement o f Objectives

A project starts off with an initial statement of objects, which reflect the degree to which the problem is 
understood and the degree to which a suitable definition can be defined. This aspect is most clearly displayed 
in the manner to which the requirements are set. A suitable point in the lifetime of a project for defining the 
point where initial statements of objectives are set is the point at which the developers become involved with a 
project. The main impact of this element in relation to an overall model will be to determine the initial 
activities that a project carries out.

(B) Short Memo on provisional definition for card 3

Note: The manner in which these elements are defined is dependent on a number of factors. The Development 
paradigm in particular seems to play an important role.

Memo associated with card 3

The initial statement of objectives represents the point at which developers and users are identified. The 
development paradigm (Grudin, 1991) is identified as the prime determinant of this entity. This entity has a 
number of possible states. It may start without an understanding of the problem or a definition of a suitable 
definition. It may start with a definition of a problem but without a definition of a suitable end-goal for the 
project, or it may start with an understanding of the problem and a suitable definition - plus a set of acceptance 
criteria defining what the user organisation will accept.

Card 4 IMPACT OF DEVELOPMENT PARADIGM ON STRATEGY

A A noted how the client was forced to categorise the types o f change request being provided
Para 5

“A’s are more or less corrections. We view it that people when they go in don’t know 
everything so they can make mistakes in specifying requirements. That’s quite a subtle 
distinction between A and B and we have a lot of talk about that but they must categorise 
those changes by A, B and C. As they get done, the B’s we debate. B’s are the ones that 
typically don’t get done.”

E E noted the impact o f the contractual paradigm in focusing effort
Para 30

“I think you need a very strong facilitator leader, who can do what Peter did, and that is make 
people focus on important issues, make people prioritise, make them realise that there is a 
very limited timebox. what he would do is say, right, what do you really want out of this?, 
and they get them to be realistic in what could actually be achieved in that time, get their 
expectations down a bit - if you don’t do that, if you don’t have that person managing the 
sessions very carefully, because you’re working on very tight timescales then I think it can 
go wrong. You need someone who is very skilled in that area. So that was one area I think 
that was very important. The second thing that I think was important was that this 
diagramming back to people - because it is much quicker I think to look at a diagram and 
then see - overall - we’d do an overall view and then go down into the nitty-gritty.”
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F F noted the difficulties o f replacing a legacy system under the contractual paradigm
Para 1

“Techniques. Obviously Requirements Analysis and Implementation, Construction, the 
techniques for that, the individual ones, were obviously meeting the users, using existing 
information - systems analysis, I guess - using existing information to elicit their actual 
requirements looking at their existing system also, so we were looking at what they were 
currently doing, and what they wanted to do in the future. The system - particularly talking 
about other projects - the company, (?) have a transport management system which was 
thrown out at the end of the developer and they want to completely replace it, as they had 
fallen out with the company supplying the system. They threw the machine, and they also 
threw out the software with it and the users as well. So, it was a full stop situation where 
they had to get a new system in place. Basically, a system didn’t exist. The analysis was 
carried out - we couldn’t get too close to the original suppliers ‘cause they were obviously 
quite pissy about it, so we actually worked with the managers in charge of the function and 
of those it was the two main managers, they had already produced an IT requirements 
document identifying what they actually wanted for their IT. That along with the analysis 
reports from the existing system formed the basis of the information that was used to elicit 
the future requirements.”

F F noted the impact o f the development paradigm
Para 2

“No, it was a complete systems implementation, the project was carried out over about two, 
two and a half lapsed months from specification to implementation. The structure of the 
project basically was a one week analysis phase to elicit as many requirements as we could 
get in one week and got one of those on a requirement specification which was then agreed 
to be the basic boundaries of the system.”

F F noted the (early) emphasis on contract-based development
Para 6

“With the BS5750 thing, we were pretty sure of the project structure that we needed, because 
well - we had to have a pretty firm requirement and we had to prove to the customer that we 
had met that requirement. So, at the end of the week long analysis phase, we were pretty 
sure of what we were going to deliver to them - so that defined the boundaries for the system 
- the project control side of that was defined in a project definition statement which was 
agreed at the beginning of the project - contractually agreed within the project - and that 
basically was a - in terms of control - it was regular meetings - regular minuted meetings of 
the issues, reports and problems so we know where we stood as we went through - internally 
within SAVANT, it was being run by me and three others involved in it - two developers and 
an analyst.”

F F noted that contractual obligations forced a strong stance on new requirements
Para 12

“Important to keep in mind what you were contracted to do?

Yes, exactly that, yes. Particularly because we had a very short time to work in, it had to be 
done in the six to eight week project development phase.”

F F gave an example o f how requirements for the system were envisioned prior to system developers
Para 13 becoming involved
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" Very tight.

For us anyway. They knew a year ago that they were going to do it but they didn’t decide 
until October that they were actually going to do it.”

F F illustrated how the project checked against contract/specification to validate requests 
Para 20

"Wouldyou check against the contract?

Well, we all knew the client specification well because we were working so closely with it, 
we would implicitly check against that, yes. But, quite obviously explicitly - if you were 
going to tell them that this was an enhancement, then you would explicitly check it - to make 
sure of that information. The key for this project was, because we had agreed up from on the 
client specification - “it became a very easy process to report back to the customer saying 
that this was the extension. Because if as soon as you start the project you set the boimdaries 
up then it becomes so much easier. Once the first one had gong through and they have 
accepted that, then you have a path defined that you can got through ever other time - so we 
have seven or eight - probably two or three day changes.”

F F noted the differences between development paradigms
Para 31

"Is that necessary for RAD - or is it necessary for doing RAD under a contractual obligation, 
or is it a mixture o f both?

I’ve not worked for an organisation that hasn’t worked under contractual obligations - I’ve 
not worked for an academic establishment were say “Go away for six months and do 
something for me and let’s see what it produces” but I would think - from our point of view 
it’s very much contractual - we have to - we have contracts with the customers and we have 
to ensure we meet those contracts - and the only way we can do that is to ensure in the 
contract what we are going to give. On the other hand, if you don’t have a contract in place, 
then you don’t really need to go through a formal requirements spec phase 1 suspect because 
you’re there is no formal requirement. And again I presume without a contract you check to 
see if your deliverable meets some kind of requirement maybe to the same level as you 
would with a contract.”

0  G noted some o f the characteristics ofproof-of~concept projects
Para 16

“Representation - Starting point - 1 don’t have specified requirements in advance. Almost 
feasibility study to prove concept. We undertake an iterative/prototyping approach with the 
requirements and objectives in mind.

Requirements change that need to be communicated - yes. Done either in meetings with the 
clients and we write them down, e.g. data suppliers with black boxes. Original data for runs 
of certain lengths of Concorde. Agreed informally for them [Flight Data Recording] to 
supply data to us. Wanted an official meeting with them or their manager to make sure we’re 
not stepping on his toes. I met him a few weeks ago intending to okay the process.”
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G G noted the effect o f in-house development paradigm
Para 29

“3. Formal contact with partner, telling him what discussion and conclusion document 
for noting actions that people have to carry out, e.g. notify others of changes. Do not put 
firm date of them - as soon as possible, not necessarily strict RAD way to do it.

So not strictly time box them. Will write timing down on Gantt charges. Stages have 
notional time boxes. On more detailed parts only have to have data in mind. Have to know 
if and when need to follow it up. Could be more rigorous. May have been sensible in some 
cases to give date because no way to pin people down by saying, ‘You said you’d do this 
by...’”

Links with:

2 NATURE OF THE STRATEGY
9 THE IMPACT OF COMMUNICATION ON THE RESTRICTIONS OF THE DEVELOPMENT 
PARADIGM

Earlier Labels: None

(A) Provisional definition produced for concept card 4; 
Impact o f Development Paradigm on Strategy

The development paradigm has an important impact on the strategy carried out. If the development paradigm 
is contract-based, then there is a possibility that both the developer and the client will exert pressures on the 
project in order to track decisions against requirements. By contract, if the project is being carried out as an in- 
house project, then the constraints of a formal contract are not an issue, and there may be factors like the lack 
of political or geographical constraints restraining the project and increasing the likelihood of reciprocal 
communication.

(B) Short Memo on provisional definition for card 4

Note: The definition needs to recognise that the pressures for user involvement may be more acute on contract- 
based development projects. The need to develop a workable set of requirements may encourage participative 
development practice, particularly as an analysis task.

Memo associated with card 4

The impact of the development paradigm on the strategy are ordered as the contract-based paradigm being the 
most restrictive (a result in line with Grudin(1991) & Eason & Harker (1988)) and In-house developments 
exerting the lowest constraints.

Card 5 EMERGENT REQUIREMENTS

B B noted the additional impact o f emergent requirements
Para 8
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“so those sort of requirements got built in those later iterations - those sort of the 
requirements weren’t spelt out in the functional spec or in our initial kind of meetings with 
the team to define what we were going to do and how we were going to do it. So, it only 
came out really through usability reviews and testing.

Later timeboxes for tidying up for dealing with emergent requirements like business rules 
that you r thought may have meant something when they were down on paper but they 
solidified as they product became more tangible.

Yes.”

C C noted the evolution o f emergent requirements
Para?

“One of the latest things we have done is to allow alternative searching - if you ring up and 
say, “I’d like to go to Bermuda” and there is not a Bermuda offer, you can put in Caribbean 
and it will come back with a whole range of offers. Or if you want to go skiing.”

C C noted the link between novel business ideas and emergent requirements
Para 8

“In parallel with that, we’ve got ongoing enhancements on the current environment - we 
should be able to pull those over later. So, we’re implementing some sort of thing for a 
different group of users - to sell some kinds of fares to MoD staff. Also we are increasing 
the sophistication of the selling mechanism so you can sell, if you want to go from Glasgow 
to Paris and there is no direct flight, it will come back with an offer which incorporates a 
flight from Glasgow to London and then London to Paris.”

D D noted how emergent requirements originated as a consequence o f workshop activities
Para 2

“Now one of the interesting things that came out of the very big workshop sessions that we
did, was as a consequence of developing this administrative system, the organisation as a
whole - they gained a lot of organisational benefit - they had their own distributed centres 
who talked to each other by phone but had never met - administration assumed at 
headquarters that everybody would act in the same way - they learnt a few things,”

D D noted that incremental reviews o f prototypes were carried out
Para 3

“This evolves from unstructured to more structured to hierarchies and what you do in the 
background is that you develop a functional hierarchy using the tools - so in between you are 
developing, you don’t wait until they’ve got this right, you carry on doing that and every so 
often you filter is back so after the filter, we get rid of the mess and give them a more 
structured layout - so instead of that mess, we go to something with a bit more structure, and 
they then start evaluating that - as you are kind of like getting more improvement all the time 
- but you do that in the background but you iterate it back. Basically, what you are trying to 
do is this - you build that technically but you express it in a way to them that is theirs and 
they retain ownership so if they identify individual patients as “person”, you’d have to use 
that name in the entity even though it doesn’t make much sense because they would think 
that it is theirs and they will help you by giving you advice about why it’s there and whether 
it is not relevant and you tend to trail them to ask them for attributes on it, but not to a great 
extent.”
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Links with:

13 FORMAL COMMUNICATION AND DOCUMENTATION 
19 CHANGES IN STRATEGY OVER PROJECT LIFETIME

Earlier Labels: None

(A) Provisional definition produced for concept card 5; 
Emergent Requirements

Emergent requirements are requirements that evolve over time, usually as a result of more mature 
understanding of the underlying problem. The degree of emergent requirements that a project may meet over 
the lifetime of a project may have a relation to the degree of rigidity of requirements set during the initial 
statement of objectives.

(B) Short Memo on provisional definition for card 5

Note: This definition recognises that a rigid functional specfication does not necessarily constitute the ‘right’ 
requirements, and also recognises that emergence is a likely consequence over the life-time of any project.

Memo associated with card 5

Emergent requirements are ordered as a relationship between the rigidity of initial requirements and the degree 
of experience, knowledge or understanding of the underlying problem. The link between this determinant and 
inexperienced users was felt to be particularly acute.

Card 6 THE NATURE OF COMMUNICATION WITHIN A DEVELOPMENT TEAM

A A noted the importance o f everyone being aware o f the impact o f  change
Para 8

“Like to minimise the change. Set out with laudable aim, all changes would at least be 
signed off within a day of receipt and would be circulated within two and the fewer people 
you could have touching this thing that’s better which is why it goes straight to our change 
controller, logged in the system and then go off on a circuit through the other groups and 
then ends up back on my desk. So if it takes fbtu" weeks, that’s because you spend four 
weeks walking it around. Stops it getting into any cumbersome mechanism.”

A A pointed out that strong focused management was important
Para 36

“The project managers have got to be far more pro-active and they’ve really got to keep the 
momentum of the project going. Because we never allow the project to stall. What we’re 
talking about is a manager who is a facilitator, yeah, definitely somebody who facilitates all 
those things like the empowerment so that they make siu’e that people are making decisions. 
It’s no good saying: “Okay, you’re a self-directed team - off you go, boys”. They’ve got to 
be driven, they’ve got to be given targets to hit. It’s another very important thing so we’ve 
gone for very short time boxes. It’s no good saying to somebody, okay, you’ve got three 
months to do this because they just wont do it. You tell them they’ve got three weeks and 
they suddenly become very focused. So, the project managers are a lot harder than DSDM 
would lead people to believe. You know, we’re not these all seeing, all open people that sort 
of say, okay guys, you’re empowering.”
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A A argued that open, informal, close communication between groups was important for this
Para 37 approach to development

“Yeah, we were all on the same site - the eighth floor. There’s no set plan; the guys just 
mixed in around the floor. They have worked together. I think there have been a lot of 
benefits in that the Thames people have seen how IBM works and seen that we’re normal 
human beings. There’s been a lot of cross-cultural education, a lot of our guys understand 
how Thames work and I think they’ve got a lot of respect as well for the Thames developers 
because I think it’s very easy at the IBM officer to think: “We know everything. What do 
you know?” We worked together very well as a team.”

B B noted that discussion o f timebox needs can generate new requirements or changes to
Para 9 requirements

“I guess it really comes from both of these, depending on what stage we’re at in that 
particular discussion. When we start the time boxes off, one of the first tasks is to get 
everybody together, all the IT guys, the business analysts responsible for this area, the user 
that’s going to be involved, and so on and discuss what it is we’re working with, how we 
intend to proceed and get some idea of the time scales and so on - who needs to be doing 
what and when. That discussion may actually raise some concerns or issues which could 
need clarification and could result in a change.”

B B noted that strong communication between groups (developers, business analysts, users)
Para 13 brought about by close geographical location

“It’s really the prime focus, yeah.

So there's very much a relationship between the analyst and yourselves as the developer and 
it's the analyst's job to actually raise the change request so it would be some sort offormal 
document and what sort o f information would be recorded on a change request form?

[Refers to diagram] There’s also a very strong link across here as well. It’s kind of a tri
partite discussion. We may well talk with the analysts more than the real business users but 
because we’re sat next to them - these guys are out there in real businesses. There’s a lot of 
dialogue between...”

C C noted that distance impacted communicational styles
Para 29

“Effectively I would expect them to get together and negotiate what changes they were going 
to make, inform us of the outcome of that, but to get on and do it.”

C C noted that orders were used - evidence o f non-repicrocal communication
Para 30

“Basically, I don’t want to intervene heavily on that but if they are going through a series of 
cycles then since Terri has come up with the broad. The initial development with Terri is 
really to do with selling the broad structure and making sure that from a strategic point of 
view they are not going to have too much scope to head off in a different direction so - and 
while Terri is working with the person who is the developer, in this early iteration, she’s got
an opportunity (or Terri and I have got an opportunity) to make it clear to the developer what
is strategic and what isn’t so the developer has a reasonably clear idea of our overall 
objectives.”
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D D noted that relationship compatabilities help the project
Para 13

“Yes, but the net effect of this, I think there is a massive risk in that your traditional project 
managers have changed - the project manager I’ve now got for this is different. She’s come 
from an open environment and to her that’s, it’s all a matter of risk because nothing is 
completely defined at the side of the client. Yes, you do have a problem if your clients’ 
relationship is such that they will try to get everything that they can out of you, you have to 
have a good relationship with the client so they don’t abuse that aspect. The traditional, 
make sure you’ve got everything signed because even if I don’t want it, afterwards I’ll get it, 
and everything that they want we better not charge for, you have to have a little bit of a better 
relationship.”

D D noted that in-house development on a contract-based project can be a factor in a project being
Para 15 able to use more dynamic approaches

“Yes, that’s the hard bit. Trying to do, where do contractual obligations fit in with that? 
Especially, if you are in a traditional organisation, you have got to operate that way. We 
ourselves when we do the work in-house, we can carry that because we know that our 
contractual basis is a bit more loose, but in other organisations it is a bit more difficult, 
especially the more structured organisations, with procedures.”

D D noted that with in-house development, ongoing communication helped to increase
Para 18 understanding

“You know where you are expected. You can tell exactly which direction - you have the
changes already - you start getting an affinity with their business - which is what it comes 
down to. They turned around at the end of the three month exercise and said, we are really 
impressed with how you learned our business. Because everyone thinks that their business is 
really complicated, which it is, but that’s the key to it - if you understand their business when 
you do their designs, you appreciate the direction of their business.”

D D noted that there were different role requirements
Para 22

“Definitely. The project manager and the moment, she turned round and said to me “God, 
I’ve seen you fighting with the user - I thought that you were a very nice person who always 
said that the user was right”. And I said, “Yes, I’m in here as a developer now, not the 
person I was a month ago when we were doing the requirements bit”.”

E E also noted that on-going communication was important
Para 19

“Direct contact important?

Very. I remember that towards the end of the project, I was up there and I could see that 
they were running into time problems and I remember getting my notes out from the last 
workshop and saying, look, we agreed that there was going to be this, this and this, and we 
are obviously hitting problems with this one and I remember us going through it and trying 
to find a way that we would cope with that and what we could do, and in fact that time 
slipped - and we slipped by a couple of weeks I think but it was mostly fact to face like that 
where we would talk about what was happening and so on. It wasn’t formally written 
down.”
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F F noted that proximity was important for the development team
Para 23

"Close relationship?

Yes. The developers typically are in the prototyping meeting anyway, but we share an 
office.

Physical proximity important?

Yes, for sure. In that land of project, with that kind of tim escale, then proximity is definitely 
an issue. Likewise having - the people who carried out the analysis should also carry out the 
construction - that is an issue as well. You don’t really want to have a cut between one set of 
people doing analysis and the other set doing construction because that just doesn’t work.”

F F noted that there was a restricted need for documentation within closely knit teams
Para 25

"Same people in analysis and construction?

Yes. Will deliver definitely a better system. I have no qualms about saying that. It’s all 
down to the level that you document the system - you don’t need to document the system to 
as great a level if everyone is involved in it, because you are not losing any knowledge when 
you move onto construction.”

F F noted that there were no surprises because o f the open, close and constant feedback
Para 28

"Advantages?

The ethos behind the ‘no surprise’ or the only surprise you should give the user is a pleasant 
surprise. The whole point of it, the only way to get systems in is to ensure - to follow the 
quality ethos through that the customer knows what he is getting before he gets it, or if he 
doesn’t know about it, then it is a pleasant surprise because it is more than he asked for. The 
way to get that across to the customer is to show them what is going on the whole way 
through the process - so they are aware, from Day One, what we are doing towards their 
requirements. So we - it doesn’t become a closed door situation , they’re aware as we change 
their requirements or as they change the requirements how they have impacted on what they 
require. Yes, it’s the thing behind the BS 5750, tell them what you are going to give them, 
give it to them, and tell them what you’ve given them 1 think. Tell them what you tell them, 
tell them, and then tell them what you told them.”

G G noted that there was low-level communication
Para 35

“ Members have a good idea o f what is going on. Communication important?

Informal communication and regular meetings. With four of us and SM more regular. Early 
meetings set this up. All four needed. Now we are going our separate ways then coming 
back. Point of contact through meetings when we discuss report and say what do we need to 
hurry up? I keep notes of things to watch and report on in our next meeting.

Within RAD, KR’s style of reporting within RAD - deliverables and commitment. Doesn’t 
like to work in progress reports, more what they have done and have committed myself to do 
that. Encouraged to use this style.
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Reporting back - Get letter from Peter listing deliverables, achievements. "Fixed bugs on 
this and network runs on that data and here are the results”. Maybe a couple of questions, 
like “What did you think of last software release?”, etc. Communication is not at the lowest 
level. Does not date time very specifics, doesn’t go into that sort of detail.”

1 I  noted that there was reciprical communication prior to the change request
Para 19

“Well, formal and informal changes...

Oh right. There were plenty of changes going on in the true time-box definition style, which 
were not really major but again because the whole team was working very much as a team as 
well as the individual focused areas within the timeboxes themselves, it was very easy, well 
we all made sure we let everybody else know what was going on. And asked people before 
we raised the formal change request.”

I I  noted that there was no verification on change execution
Para 33

“Once the change request form had been signed off, it would be sent back to everybody that 
it had an impact on to say that the change had been authorised. It would be logged in their 
log-book and then it would be up to the people to implement that change whenever they 
could...”

I I  noted that everything was geared towards informal communication: aided by development tools
Para 57

“Its people plus the documentation. The fact that we had almost no documentation on this 
project, just what we needed....

That doesn't sound to be different from what I ’ve heard from every other RAD project. The 
tools that you are using are useful at some point in showing the structure o f the underlying 
system. You are not programming in a 2nd or 3rd level (generation) language.

Thats right.

....where you can only see the system from a module by module point....

Yes.”

Links with:

14 CHANGES IN COMMUINCATION PATTERNS
18 MIGRATION REQUIREMENTS
25 THE IMPACT OF USER COLLABORATION

Earlier Labels: None
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(A) Provisional definition produced for concept card 6;
The Nature o f Communication Within a Development Team

The nature of communication within a development team (which by definition, includes all personnel directly 
involved in system development) will reflect the constraints of the organisations involved, the distance 
between groups and the nature of the strategy followed.

(B) Short Memo on provisional definition for card 6

Note: If there are mutiple development teams on a project then the nature of communication becomes more 
formal and stable. Likewise, mutable changes (particularly staff changes) can affect team communication 
patterns.

Memo associated with card 6

The nature of communication within a development team was modelled on Gowler & Legge’s (1978) 
commimication/context model, representing the fact that the manner of commimication and the degree of 
information sharing was heavily dependent on the organisational context. The influence of strategy in affecting 
changes to the communicational patterns also has to be noted.

Card 7 INTERACTION BETWEEN THE CONTEXT AND STRATEGY

A A noted that there was a circulation o f change throughout the development teams
Para 8

“Like to minimise the change. Set out with laudable aim, all changes would at least be 
signed off within a day of receipt and would be circulated within two and the fewer people 
you could have touching this thing that’s better which is why it goes straight to our change 
controller, logged in the system and then go off on a circuit through the other groups and 
then ends up back on my desk. So if it takes four weeks, that’s because you spend four 
weeks walking it around. Stops it getting into any cumbersome mechanism.”

A A noted that there was a clash between the ways o f working used by the developer and the client
Para 10

“We came in on this one where it was late in the day. That they had very detailed functional 
specifications which has been the bane of our life since we got there. Because all they’ve 
done is issue changes to that functional specification. Thames have a very traditional 
background. What they’ve found on this project is because you’ve got RAD in this thing, 
functional specification is obsolete.”

A A noted having different types o f user involvement and different user categories: ambassador
Para 20 users and advisor users

“Getting the users to identify advisor users - advisor users tend to be more used in a review 
whereas the ambassador user is very pro-active.”
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A A noted the seniority in the user community and the election o f managers as users 
Para 20

“Ambassador user - specifically in the SDM area, he is an expert user. They’re not - for 
want of a better word - at the bottom of the user community people trust them to make the 
right decisions on their behalf and I think that’s very important.”

A A noted the tensions between developer and customer over deliverable requirements
Para 26

“So, I’d definitely re-emphasise. Fitness of purpose is not the best of breed. Or the best of 
breed is definitely a Phase 2. Unless you get some stuff that is working and delivering 
benefits, that I think would be a key one for us.

RAD can deliver 80%. I t ’s nice to have the other 20% but RAD is excellent at delivering a 
working system but not the perfect one.

That’s it and I think what they’ve got into is slightly over-egging the pudding to a certain 
extent. That would be something I’d focus on.”

A A noted the difficulties in finishing the iterative cycle: the differing opinions o f users and analysts
Para 29

" Vary involvement in checking detail. You said last 20% o f it. Would it be purely at the last 
few  stages o f the project or would it have been throughout?

They have involvement throughout the project - they’ve been involved from Day One. I 
think what it is is they’ve overdiced on an incremental and the way that RAD is supposed to 
be flexible. The user’s, funnily enough, the user’s grasp from Day One, what it meant was 
we say you accept this. The PC analysts who were supposed to be the IT people are the ones 
who do not seem to be able to get there head around it. They say, well, you’re changing it at 
the moment so what can’t I add these extra fields into the report.

Yeah, but we agreed that three months ago.

Yeah, but this is RAD.”

C C noted the clash between project needs and organisational expectations
Para 7

“Having done that, they were quite keen that I carry on working because I had the right way 
of presenting things to customers. I got dragged into doing some fairly traditional analysis 
work which was, basically the last stage of the project that finished in Oct (‘94) was about 
one year of analysis. I was not particularly happy about doing that although I could see the 
value to some extent but felt deeply uncomfortable with it and felt we really need to, 
particularly with ideas that were new to the business that we were presenting, it was of major 
importance to start building the right relationship with the people who would actually make 
use of what we put in place, and I wanted to get set up the kind of learning mechanisms so 
we could actually implement things.”

C C noted that geographical distance is an indication o f communication styles and the limitations
Para \2 o f communicational styles on development approach

“Basically, get the person that’s going to do the update to sit down with the person who will 
write the system. We’re in a central position and most or our user bases are likely to be out 
in geographically set places. The other thing I didn’t mention is our developments up in
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Newcastle. We’ve got a central customer base and a local one, because local customers will 
be end users. Proposing to do - what we did on previous data entry intakes was develop a 
broad idea of what we were going to do, build it, then we got the end user customer involved 
in designing net information. It worked quite well except we backed ourselves into a comer. 
So we decided that for future months - I’ve got parallel for a central customer who had a 
more strategic role - a central co-ordinating role - 1 propose that when we develop new data 
entry interfaces, we will get the Newcastle developer to come down and I will sit with her for 
2-3 weeks and work through early iteration of what this should look like.”

C C noted that that meetings were replacing ongoing dialogue in order to engender reciprocal
Para 17 communication

“we have a kind of dialogue where we work out where - rather then me just sort of bunging 
stuff over the fence - I’ve had that happen to me and 1 wouldn’t wish that on anybody - I’m 
trying to introduce a reasonable level of dialogue in that but it’s important that as they don’t 
have my awareness of the strategic direction of the project that broad guidelines have to be 
set by me - in fact in these cases it needs to get fairly explicit/specific guidelines but 1 want to 
give them a degree of flexibility in what they can do - so we have these design scoping 
meetings so we can thrash out what should be in the next situation - so it’s really a dialogue 
which goes along the lines of - well, here’s this prototype of what we want to achieve vision- 
wise - somewhere that fits in - this breaks down into a shopping list of these things - what do 
you think it’s sensible for us to do in the next two months - one month - what can we achieve 
in that period? - and they would have the overall vision document as well.”

C C noted organisational boundaries as a source o f complexity
Para 39

“You’ve got to be able to do a two pronged attack - you’ve got to be able to have clear 
leadership in terms of ideas to sell to the business so it’s kind of a conceptual level and 
you’ve got to be clear how to communicate - where on very slippery concepts. At the same 
time you’ve got to make things happen in a concrete way - and the other thing that we’ve got 
is that we are actually working across several boundaries which is another area of 
nightmares. In terms of easiness of doing the project, there are a lot of things stacked against

D D noted that there was a mismatch between project menangement and development activities
Para 8

“1 was given a plan that said, yes here is the model that you have to do, and here’s a rough 
idea of timescales and 1 said, right. What ended up - what the project manager got in the end 
was basically every week he would get these things like a week would be six hours a piece, 
eight hours a week. What he would get would be one hour of this half an hour of this, 
quarter of an hour of this, it would take an hour a week to compile what 1 had been doing 
during the week because the day would be fragmented...”

D D noted the unpredictability o f the development environment made the monitoring ofprogress
Para 8 difficult

“You would run round making lots of changes. So, the monitoring itself is very difficult.
She would say, give me a percentage figure of how complete you are, and I’d say yes, but on 
a module, you can’t do that, it’s very much incremental stages, and she would get massive 
growth in areas. The quality aspect is a real problem. They quality people came down to do 
an audit and the quality people said, em, this doesn’t meet any of our criteria.”
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D D noted the conflict between contract based development and ending a project
Para 23

“Well, the pressures are because towards the end, they get good at their game as well. 
Whereas at the start they give you loads of good information, towards the end they start to 
get “what more can we get?” Money comes into it and you have to have an awareness of 
that. It’s not, “That’s a project manager’s responsibility” - you have to have a feel for that as 
well when you’re listening to the user and telling them all the wondrous things you can do 
for them. You’ve sometimes got to tell them one wondrous thing because you know that 
they wont pay for it and so maybe we shouldn’t develop it just yet.”

F F noted that external influences have a greater impact
Para 32

“In terms of benefits, you are more likely to produce deliverables that meet the customers’ 
expectation, because you are having contact with the customer much more readily than you 
are on a waterfall life-cycle. You cut and sign off, and they don’t see you for six months 
while you are writing the code. We were talking about the drawbacks of RAD. The biggest 
drawback is that the project manager doesn’t have complete control over the process in that 
there are external factors involved in development which may mean that extra resource is 
required that hadn’t been envisaged up front. So specifically, if I had a specification that had 
been cut and dry and been signed off I could wander my merry little way and implement the 
specification with no involvement by the users.”

F F noted that external influences meant greater exposure to possible change
Para 32

“in terms of my project control, I can control that a whole lot easier - and if I have every 
week somebody coming in and having to go through a RAD prototype - spending half a day 
a week, half a day a week at least - well, I guess it was down to a day a week by the time you 
have done the preparation and written a formal write-up, you are going to spend longer on it 
than you are on a classic life cycle, but you also - would have an external influence which - 
means that you are likely to get - you are likely to take a few steps forward. It’s going to 
take a little bit longer, if your original assumptions don’t hold true - but you can argue if you 
cock it up and you complete it and give it to the customer, you are more likely to reduce 
development costs if you bring the users in earlier rather than later.”

G G noted managing the culture o f an organisation
Para 26

"7. Negotiate with partner that no adverse effects. 2. Give him information to reassure and 
support.

Also asking his advice e.g. one of the intake sensors is not working. Ask him if this is 
important and the effect of it. He may have to ask others so extensions are made to the 
chain. I have to keep in mind is not letting it grow out of control. Collect information but 
keep it managed. Keep the project small/within bounds. Important that others want to be 
involved but not necessarily to get them in on it. This is an important RAD principle which 
has not come out. Part of what it does is contain problems. Take a specific problem - time 
boxing. Have to limit what doing more than with a conventional methodology. Can have 
subprojects that are clones of the main one - that’s okay. With RAD you have a deadline and 
a container and you have to fit it into.”
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H H noted the impact between the project and organisations
Para 22

“One of the aspects of RAD development and possibly it’s success - it’s good in this project 
I’ve been describing in going over so far - in that it is quite - this project is self-contained. 
The only links beside the people that are in here is to the advertising people that sell the 
prototype to other parts of the airline - and that is only advertising - selling die concept this is 
what is happening or is about to happen in this area of relationship marketing in the 
lounges.”

I /  noted that intense communication preclded communication channels and the role-based
Para 17 process

“All of the things I can think about prety much arose from - its very difficult, as you can 
imagine it was not a very formalised structure. So it would not be reporting through any 
particular route, it would be each of the empowered teams in each of these areas, because it 
was very much broken down into the empowered teams who were looking at one of about 6 
major areas of the project becuase the whole project could break down quite naturally into 
half a dozen areas - one we talked about, there was another which was statuatory reporting 
when we have not touched on yet but do not worry about that. It would come from each of 
those teams in each area - if, as people start to look at that particular business area and they 
started to see that there were substantial changes from the way that it had been thought about 
before, whether it was in the functional spec or not, didn’t really matter, it was what the 
concensus was, what everybodies understanding was, which was the nice thing about the 
project - everubody started very quickly to understand where everyone else was coming from 
at it from. So there’s no “I know more about this than you, therefore, come and ask me when 
you need to know something”. It was very, very interactive.”

I /  noted the clash between user organisations and development needs
Para 56

it was strained because the customer hadn’t been involved in this type of project before. 
That was a slightly different aspect... particularly, I guess from what you were saying before 
- the level of the business analysts - they knew exactly what they needed to do but I think 
they occasionally - and I would have found it exactly the same in their position - quite 
difficult in knowing how and where you fitted in with this project - because it is all about 
getting the users communicating with the developers- and I had to do it - well, I did it on the 
stat reporting at one point - because I wasn’t developing any code for the stat reporting - 
there were two other guys doing that. I had done the functional work up front, to understand 
the concepts and get this whole idea of the warehousing sorted out and at that point it was up 
to me to make a deliberate effort to stand back from that. This critical mass here which is the 
developers and this critical mass here called the users, had to get together - come together 
and understand exactly where each one was coming from. It was almost like a facilitation 
role at that point. Me as the facilitator making sure that the user came across from the other 
building and as much as possible, was committed to coming over whenever it was possible to 
get him a machine to design on.”

Links with:

8 ORGANISATIONAL CONTEXT AND EXPERIENCE
II THE IMPACT OF DETERMINANTS ON STRATEGY

Earlier Labels: None
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(A) Provisional definition produced for concept card 7; 
Interaction Between Context and Strategy

Context and Strategy are heavily linked. A development strategy requires certain communication patterns and 
commitments from an organisation in order to be viable. An organisation context expects the strategy to 
support its own needs in terms of reciprocal communication and interaction. There are other constraints 
between organisation and strategy, development paradigm being the most important.

(B) Short Memo on provisional definition for card 7

Note: With all other things being equal, the pressures from the organsation will exert a greater degree of 
pressure than those of strategy on organisation. While a strategy can impose short-term measures in order to 
preserve its state, in the face of long-term pressures for change, then strategy will react.

Memo associated with card 7

The interaction between context and strategy was modelled using the following determinants:
constraint
demands
It is argued that both entities have an impact on each other with the above (development paradigm being one 
of the constraining behaviours of organisation). All other influences being equal, it is argued that organisation 
will exert a stronger influence on strategy than strategy on organisation.

Card 8 ORGANISATIONAL CONTEXT AND EXPERIENCE

A A noted the difficulties in doing iterative development in a traditional environment
Para 10

“Thames have a very traditional background. What they’ve found on this project is because 
you’ve got RAD in this thing, functional specification is obsolete. We change the way their 
requirements are satisfied. Now they are in a terrible situation where they’ve got to negotiate 
which is good for them because it brings about corporation collaboration but bad for them in 
that they can’t wave piece of paper in front of your face.”

A A noted that the physical event, the driven design o f objects and the difficulties for some
Para 12 customers

“That leads to how are you going to interact with it to get these requirements, debate about it 
and where we need to put in derivations, you know, pool this information together and
multiply it by this, we will agree those calculations and process them and that is the final
level of the agreement. Basically, we implement the agreement, Thames is not used to it, just 
going along one and saying this is what it’s going to look like. So this approach. I’m far 
more comfortable with that.”

A A noted the original experience with methodolgies influencing expectations
Para 13

“They use methodology called Prodaz, based on Arthur Anderson’s idea of Methodology 1. 
It is very formal and very, very strict. They have no problems, well they do, they’re very 
cynical. They had no problems as long as we documented what the acceptance criteria for 
each model would be. So when plan each stage of project as we do at the time box stage.
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what this time box definition records is what we’ve gotta build, key characteristics that they 
thing demonstrates, who accept and what acceptance criteria will be. So, no problems with 
that because at the end of this stage, what people are accepting is this, this and this. They are 
not accepting bits that they can then vary without any worries about changing control. 
Happy with that, would not say ecstatic, but is compromise that works for their original 
culture.”

A A noted that the existing culture was resisting novel methods 
Para 31

"Think that is a reflection on their background? I assume they've not necessarily had 
experience o f RAD in the past, on with the Anderson method.

That’s right. We have suffered from that a lot because we have been pressurised into doing 
the formal stuff all along and they find it hard to adapt to the culture. Users take to it like 
ducks to water and it’s the business analysts who have really struggled so I think they’ve not 
got a foot in either camp. I think in traditional projects, they’ve got a very important role. 
All of a sudden, in a RAD project they’re a little bit like ???? appendages, we just want to see 
the users and all we need from them is to identify the users and then we’re there and gone.

So, there role has gone from technocrats who decide how the system works to a consultancy 
role.

Yeah and I can honestly say I’d do without them.”

A A noted that even in a shared environment, group norms still came into play
Para 37

“We worked together very well as a team. It’s interesting though that we all go to lunch 
separately. We all go to lunch, take a huge table. The Thames people typically did not go to 
lunch, but that says something about our culture, that’s what we do.”

B B noted that tensions were created in following a cautious development process with the client
Para 6 being wary about results

"So you would work on incorporating new requirements depending on the consequences o f  
using the prototype.

Absolutely, yes. Which led to a lot of things not being completed as much as we would have 
liked, although you don’t complete everything in that situation anyway, but we left more 
gaps that needed to be filled later on than we would have liked, and Thames were a little bit 
uncomfortable there as well, but there was no real alternative, apart from stopping the 
product, stopping the project.”

B B noted cultural tension and the lack o f trust in a development approach that delivers only a
Para 7 percentage o f the agreed requirements

“They didn’t feel comfortable, with the process o f gradual delivery o f requirements, they 
expected it all to be...

Yeah, as we said with Alan earlier, some of them really bought into it but some of the people 
I worked with didn’t, and they were very reticent about - very uncomfortable with that. One 
of their assumptions also is that they are going to get a system that’s absolutely out of the top 
drawer, rather than one “fit for purpose”, now so on the testing side, the analysts got 
involved in the business objects testing of the applications and a lot of the areas or bugs that 
they raised were to do with the cosmetics or minor things that would really polish the things
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and, of course, if we had time we’d put them in. They were adamant that they wanted a 
really top class system. Now, in the time available, we’ve got our won set or priorities. We 
can give you 60% of the system that works absolutely beautifully and looks gorgeous, but 
you can’t do 40% of your business. Now do you want that, or do you want a system that will 
operate consistently, accurately, within the specified service equivalent or whatever. It’s a 
classic - and is one that if you come from a traditional background, it’s much harder to accept 
something that’s 95% there but not 100%. And that was really the classic debate that we had 
with some of the Thames business analysts. The management bought in, the users bought in, 
but some of the analysts were a bit reticent I’m afraid.”

B B noted the differing views on the importance and interpretation o f  documentation
Para 38

I

“So, as a developer, you could see the underlying structure o f the system, from tools you 
were using to documentation. It was more current, it was more up-to-date. Basically time 
pressures meant that you had to work on getting the system there?

Yes. Time pressures meant that we wanted to deliver documentation that was fit for purpose. 
Now, documentation isn’t, in my view, bits of papers or a word processing document. They 
system, in itself, it it’s own documentation - up to a point. Thames had a view that paper, 
while we had a more holistic view of things. So, that’s basically where we argued about bits. 
Thames got a bit jittery when we were about to leave, because they went, “Oh my God”.”

D D noted that user organisations chose the approach because they thought it would be a lot
Para 11 quicker getting released

“They were just very happy with it. Because, I mean, the most important factor is this 
system that they wanted, they worked out they wanted developed using a traditional 
development cycle, it would have taken them eighteen months. They were going to be 
privatised in six months, they had to have the system in place. Which is why they took this 
route. We got the system in five months. They’ve gone into organisational conflict at the 
moment, they are still in parallel testing but they are still happy with the system. It fulfils the 
role that they wanted it to do.”

G G noted the similaries between the current approach and the dominant ethos
Para 12

“When it was put together originally. Bill Taylor referred back to RAD being a way the OR 
community of BA had been for some time. Feelers right back to the Sixties and Seventies 
when computing was beginning to develop. OR just beginning to make use of digital 
computers. Strong tradition of OR side of BA doing things in this spirit. Always been sort 
to take a problem solving approach to developing computer systems - end user orientation so 
working with customers had been a strong component. RAD unit is an updated Nineties 
version of the approach RAD tools, h i ^  powerful personal computers - all support the 
need to make the method work more generally than just OR projects.”

G G noted the culture clash in communication
Para 23

“Do you think this is important? on this change came up doesn’t affect goals but that is the 
way we do it. Identified risks and managed them. Outcome of the project not affected e.g. 
flight recording data problem. I sometimes have to reassure him that change is not adverse. 
Have to read other people and the way normally react. He tends to get enthusiastic and then 
can change his mind. Best way to bolster him is to have something written down - giving 
him information so he knows how things are going. Regular contact is important.
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Requirements changes are noted in that. Also maintain Gantt chart - would find their way 
into that. Flow diagram also so material change in the project could make it’s way into 
there.”

H H noted the influence o f background on the take-up o f an approach
Para 2

“The last two projects have definitely - RAD techniques have been heavily used (the first 
used a mixture of things - not branded or targeted as RAD but there were a few aspects of 
RAD that we did use, primarily because of the AI backgroimd - the way that most AI 
workers work is that there is a lot of close interaction with the user (knowledge elicitation - 
finding out what it is exactly that you are trying to do, rather than doing a lengthy interview 
sessions - well, we do a lot of lengthy interview sessions and go away and build something, 
and then come back - we didn’t define it as RAD but actually going back and looking at it, it 
was effectively what we were doing sometimes - prototyping something and showing it to 
the users - and moving on from there - using the prototype as a vehicle for developing, 
understanding and moving towards a proper solution. That came out really that was already 
there, back in the old days when were where so-called AI, we would like to think that we 
were the fore-runners of the current practice.”

I I  noted that there was a quick deliver and a short lifetime concept
Para 59

“and also you are verifying much more on the skills and communication abilities o f people 
rather than the processes and tools o f a methodology. So, yes I ’ve seen design documentation 
down to the point o f log-book entries, and changes with no formal change control, but with a 
system that works well and that the users and happy with. I  think that it is easy to look at 
documentation and say “right, we need a big wodge o f  documentation” but when a system is 
created in a couple o f months and used for a couple ofyears, before business rules change 
and they have to develop another system, then the idea o f this maintenance stage that seems 
to be ingrained in all our minds that has to go on for twenty years because that’s how long 
the system is going to be in use - the idea o f documentation - seems to be undermined, well - 
not undermined but not needed when you are working with RAD....

Yes. It’s a lot like - it’s just occured to me - its a bit like, when you go to a meeting - 
everybody traditionally likes Minutes. Whenever I have a meeting I don’t care about the 
minutes, I care about the actions. There’s a bit of synergy I suppose, with the type of 
approach you want to use on a RAD project. You don’t care about the discussion, you don’t 
care about how you got there, what you care about is what you’ve got to do to sort it out and 
take it forward.”

Links with:

7 INTERACTION BETWEEN CONTEXT AND STRATEGY
21 IMPACT OF STANDARDS AND GUIDELINES

Earlier Labels: None
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(A) Provisional definition produced for concept card 8; 
Organisational Context and Experience

An organisation accumulates experience which may influence the manner in which communication is carried 
out, and also directly influence the system development strategy. It is also argued that an organisations level of 
experience with a type of development methodology will determine the level of support it will give, and the 
compatibility between the organisation and the methodology. An organisation may also choose a methodology 
based on its experience.

(B) Short Memo on provisional definition for card 8

Note: Experience is defined as a number of factors which may influence the behaviours of development 
groups. Standards, Guidelines, and accepted informal methods of working are all considered as organisational 
experience as they are often developed over time in reaction to events and experiences.

Memo associated with card 8

This element is identified as a constraint on the selection of methodology and the development strategy 
followed. No categorisation was built for this element.

Card 9 THE IMPACT OF COMMUNICATION ON THE RESTRICTIONS OF THE DEVELOPMENT 
PARADIGM

A A noted that co-operation between user and developer groups can reduce the level o f explicit 
Para 10 client control in a contract based situation

“Now they are in a terrible situation where they’ve got to negotiate which is good for them 
because it brings about corporation collaboration but bad for them in that they can’t wave 
piece of paper in fi-ont of your face.”

A A noted the collaborative approach was combating some o f the problems with adversarial 
Para 19 relationships on contract-based paradigms

“Just because they have the flexibility o f changing things?

Yes, but they’ve also had a supplier in who is prepared to negotiate - it would have been very 
easy for us to get in there and say, no, you’re not getting what’s in the functional spec - and 
we’ve been prepared to go in and negotiate around, even with a collaborative and co
operative approach.”

A A noted closer collaboration has resulted in greater flexibility in the manner in which contracts 
Para 23 are re-negotiated

“Thames recognise this and this is a new sort of venture for IBM and that we’ve gone in 
there and have not stuck to the letter of the contract we’ve gone in and discussed and talked 
about and tried to take a joint risk in the way we negotiate the contract - it’s the time and the 
materials - if we overrun - the first 10 % of overrun 1 think we charge it at full TSM, the 
second 10% we go down to 90%, then 80%, 70% - so the longer we go over the limit, the 
less profit we’re making. It’s the shared risk sort of thing.”
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E E noted the impact o f the contractual paradigm on the work carried out 
Para 23

What are the advantages?

“I think it was a successful project and I think it was very much faster than the traditional 
going round and interviewing people - there was none of that - it was all done from the 
workshops. And because they had got this commitment from these people to be at the 
workshops and they knew that they had to give this block of time up, they prepared ahead of 
time these financial people, they came well prepared, and had thought about it beforehand so 
when we came on the scene they already got some ideas of what it was that this system had 
to do. It was a lot quicker I think than if it had been left of people to go round and ask each 
one - it would have been long winded.”

E E noted the difficulties in getting hold o f people not dedicated to the project
Para 23

“And the developing time, what happened, feeding it back to the users, was that they decided 
that the man who was the developer, was that he would do a bit - of a particular area - and 
then he would go to those people and say. Do you want to come up and have a look t this 
now and tell me what you think?, so they came up for an hour or something and said into the 
section, he’d go and see someone else about another bit, and that seemed to work quite well 
though I know they did have problems sometimes getting hold of people because they had 
obviously other conunitments in their own department, actually getting hold of them to come 
and have a look at his prototype, but they were obviously quite impressed with it. It has been 
used, it’s not one of these things. They would have used it apparently.”

J J  noted the impact o f the contractual paradigm when dealing with powerful users
Para 15

“The contractual details on this project were very relaxed. Because our end users were also 
senior management, any contractual differences were easily corrected. They had their hands 
on the budget. Now, in another environment, working with less powerful users, the 
upheavals and re-negotiations we were having to go through would have been a real pain.”

Links with:
1 THE IMPACT OF DEVELOPER EXPERIENCE 
4 IMPACT OF DEVELOPMENT PARADIGM ON STRATEGY

Earlier Labels: None

(A) Provisional definition produced for concept card 9;
The Impact o f Communication on the Restrictions o f the Development Paradigm

Close intense conununication may limit the constraints of the development paradigm, contract-based 
development paradigm’s in particular. If all the factors that an organsation needs to track progress against a 
project are visible (because of close interaction, participation, etc), then the constraining nature of the 
development paradigm on communication within development teams or the development strategy may be 
removed.

(B) Short Memo on provisional definition for card 9

Note: Size of the project may be important factors in developing visibility in process and progress.
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Memo associated with card 9

This was identified as an internal component on the organisation entity. In situations were the structure was 
organic and the processes unstable - and constant reciprocal communication was possible, then the 
constraining nature of, in particular, the contract-based development paradigm is reduced.

Card 10 THE IMPACT OF DEVELOPMENT TOOLS

A A noted that usability standards encroach on design
Para 28

"In what way? Would it be something like screen design or would it actually come down 
to....

In the main, it’s been interface design, rather than technology. For example, there are reports 
that we do that print that BA spent an awful lot of time coming up with a colour scheme - the 
headings in brown, the dates in pink, labels in blue. Users looked at it and said, right 1 don’t 
care. 1 just want black and white really. It adds nothing to the ability of a system to deliver 
information and at the time, it’s pretty puerile example but it’s a matter where they’ve been 
over-egging the pudding and it’s all on die interface design.”

B B noted that on iterative-type projects, the design is decumented in the database rather than by
Para 20 formal documentation

"Did you reference to a particular document or a particular set o f tables?

Well, 1 think that you are probably alluding to the functional spec. Erm, no. The functional 
spec, all 360 odd pages of it, was a static document. We have a version that we are working 
on which is the latest version but the data model that we had nine months on, at the end of 
the project in some cases bore little relation to what was in the functional spec. They did not 
maintain the functional spec - in the light of the data model changed. So the change requests 
referred back to tables and of course if it was an existing table in the functional spec, the 
names and numbers of the tables would request, if there wasn’t a direct relation, all the data 
model changes that were made were documented separately using Word Perfect in the lab by 
the DBA.”

B B noted that there was a reduced need for documentation because development tools allowed
Para 37 you to inerrogate the structure o f the system

“The documentation that we provided was, a general overview of the shape of the system 
kind of stuff, we didn’t provide a lot of hard, technical. The specifications we produced - we
produced specifications and test plans for everything - but again, fi’om the reference data 
point of view, our initial - these are simple things, there’s a courier process here, there’s an 
update process there - there are some business rules, so our specs basically said we are going 
to create a table her and these mandatory attributes and we’re going to apply business rule 
that means that “this record cannot be added if we haven’t got one wire a C in it over there” 
or whatever, but at a fairly high level. But all the details were in Visual Gen.”

C C noted that brainstorming could be used as a tool for identifying core requirements
Para 4

“One of the problems 1 had at a very early stage was that, also there was a lot of talk and 
idea expressed in very general terms so not to do with getting increased BA presence in the
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market place or to  lot of referring to product and the thing 1 hit was that people not at all
clear what “product” meant in terms of an airline - one of those general words and people not 
being very specific - this led to a formative experience when we had a sort of brainstorming 
session with some of our colleagues from about and here in the OR department. So we went 
in and I had developed an idea of what I was going to do which led to our talking it through 
and my trying to get some ideas from them of what, which approach I should take and how 
to get some feedback.”

C C  noted the principle o f extending the prototype: the prototype as the data model/requirements
Para 5 and the need for tools to reflect this

“After the six week exercise - it was extended out and out, after six weeks we probably had 
some minor amendments made so that the prototype could incorporate ideas collected as we 
went along - this was a good ideas tool as much as anything, it was very flexible and I 
implemented it in something called Cata PC(?), a very flexible tool that you can easily alter.”

C C  noted the use o f prototyping as a distinct analysis tool, rather than as a development vision
Para 14

“Coupled with that there are some areas where vision needs refining. So, there’s a sort of 
usability of a whole lot kind of prototype which is almost there and it’s one layer on from my 
initial prototype. Then, if you take each of the little developments that I want to do in terms 
of iteratively implementing new products and new enhancements, there are prototypes 
associated with that which are about going through early - instead of sitting down and doing
 (?) analysis and so forth, on paper, it’s about using prototypes to do a lot of that work and
actually handing over prototypes with working specifications for people to develop the 
eventual system. That’s the remaining class of prototype. In those, you get the detailed 
refinements of the data model as well as coming up with the functional specification - what 
queries do you have, etc.”

C C noted the use o f the data model as specification
Para 17

“I want a reasonable amount of control over how the data gets accessed in the database so 
there will be an API that needs to be used in accessing that, and there will be a specification 
for using that - so that’s another - and it may also be useful to have - particularly at the end of 
the development process - it might be useful to have some technical documentation that 
outlines the broad design, but it shouldn’t - 1 think that my preference is that especially 
something that is very user interface oriented - to is often better to have well structured code 
then to have a separate design that falls out of date (it takes time to update. The specification 
is embodied by the prototype).”

D D noted the relevance importance o f tools
Para 21

“That is the problem though. People are taking this approach as: pick up our existing staff 
give them a bit of training in a case tool - they’ll be all right. It comes down to people in the 
end. We’ve always recognised that tools are the least significant bit of it. It’s having people 
that have the ability to take any tool and make it work, the way that I approach a tool is 
simply that I look at it and I think it should do that, because if I wrote that tool, it would 
work that way. Generally, you can understand how a program works on that basis and you 
make it do what it needs to do - this is any tool - not tool specific. You have to have people 
who are jack-of-all-trades. But there is two sides to the actual distinction in terms of you use 
for the characteristics the specification and the build phase are discreet, the two are very 
different. The personalities and characteristics of the people you (...?), but at least one have 
them had to (...?) as well.”
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D D noted the advantages o f toolsets over other toolsets
Para 29

“I don’t think that that’s a problem, because once you get down to the build end, you have to 
make some decisions anyway because down at that end, you have one additional factor, 
you’re into implementation - you have a bit more - physical concepts then come into it, so 
you can force some of those decisions in one direction and convince yourself because of that 
reason. In the end something can still work, even if it is not best implementation wise, you 
can still get it to work, but toolsets obviously come into that, if we’re talking about COBOL 
development here, forget it! You can’t renegotiate it that quickly, but if you are talking 
ORACLE or that CASE type approach, you can manage it!”

F F noted that the process requirements were dealt with differently
Para 21

“We would have to - if you supply a computer system they you have to supply a system 
which works, the user types a number in it - it wants a character - that’s just a standard part 
of validation so we had to take a hit on that, for the time it takes to put them in. In that 
instances, it just becomes - it’s taken as - an action from the meeting, and is allocated to a 
developer to carry out that change on a prototype. Typically, those things would be rather 
than a single product on the screen, we would like to see three of four products, we would to 
have a scrolled list of products for this loading slip, on this screen we would like to see what 
the total cost is - where we would have to calculate that or something. That’s no big hit, no 
bit change to the requirements - it would just be something for general requirements.”

F F noted the importance o f the data model
Para 32

“The other side is, RAD or whatever you want to call it, if you have a very well scoped data 
model as we did, you are going to limit the amount of changes tend to be rather large, if they 
then decide that you have structured the data incorrectly or you’ve missed a whole area out 
then you’ve got a lot of changes to make - if it is a process change - you haven’t put it this 
business rule, etc., then it is a validation change.”

F F noted the importance o f the data model/2
Para 33

“Get the data model right?

Once you’ve got the database right you can do what you like with it, and there is no big 
deal.”

H H  noted his view on the meaning o f the concept “prototype "
Para 3

“Tools - to do with this particular project - something to develop a user-interface quickly and 
easily. What makes it a prototyping tool is that you can use it to build something very, very 
quickly, but isn’t robust. - What I would say is a prototyping tool. The thing with a 
prototype is that it is not something you could use. it shows you the concepts but - I like to 
use the analogy of the car, a prototype car is beautiful to look at but you couldn’t drive it on 
the road for lots of reasons - safety - it may not be practical to have it on the road - various 
things like that - but you cannot carry that across to production and using heavily used model 
as opposed to the tool that I would like to use and am using well - which is that not 
necessarily the case, you couldn’t just continue developing the stem and then put it into 
production - there could be certain aspects of it - maybe because of the way that it was built
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or the techniques I used when coding that it wasn’t robust because I didn’t focus on those 
aspects - the important aspect that I am focusing on is that I am exploring the concepts that 
are required. So that’s the tools.”

H H noted the impact o f company standards
Para 5

“Don’t know if you are aware but IM and BA in general, there are a set of standards for 
doing project work - and it specifies the kinds of document we have to produce in terms of 
reference document, design documentation - a management plan for the project - there are 
others -1 named these three because these are in existence on this project. 1 am in change, 
and 1 own and write the design documentation - the documents - all the design decisions for 
the prototypes that I have built are all in there so they take into account why did 1 decide to 
do something that way and not another way - what options are there - why is it the best 
option to do something this way”

H H then contradicted his own definition o f "prototype ”
Para?

“One of the design products would be that the module should be - the prototype should be 
modular and it should be built out of components and that these components should be re
usable I would build a prototype with the view that there are bits and pieces that build up the 
whole thing, and that each of these pieces should be useful in their own right they could be 
used in other projects by other people and myself and whatever, so one of the by-products is 
re-usable modules.”

I I  noted the differing levels o f requirements
Para 15

“If its changing something which most people had agreed beforehand, they were now 
changes and therefore having the impact on a number of other areas then that was something 
worth capturing. So we had a negative of which some scripts were taken out because they 
were not needed any more. We decided that users could develop those screens on their own, 
that really they could produce those screens or reports on their own. We had a minus 100 
days at one point so minus 100 days counts against some of those other things. So, its just a
way of always from a management point of view [of] keeping a track of what’s going on plus 
also allowing this impact analysis which I think is quite significant and does not always get 
done otherwise.”

Links with:

1 THE IMPACT OF DEVELOPER EXPERIENCE
2 NATURE OF THE STRATEGY
26 TYPES OF DEVELOPMENT PRESSURE

Earlier Labels: None
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(A) Provisional definition produced for concept card 10; 
The Impact o f Development Tools

The Primary impact of development tools is either local (encouraging particular tasks at the beginning of the 
project) or global (enforcing rules of behaviour or methods of working throughout the lifetime of the project.) 
The global impact of development tools can lead to particular development practice following the demands of 
the tool, even when other demands may desire other outcomes. The other impact may be in encouraging the 
use of tangible or abstract design notations, based on the ability to produce them.

(B) Short Memo on provisional definition for card 10

Note; CASE Tools being the major instance here, both in restricting design practice and enabling developers to 
see design models without using developed written design notations.

Memo associated with card 10

This was identified as being a factor, which in most cases had a short term influence on the development 
strategy. For tools that were to be used throughout the lifetime of the project and imposed their own procedural 
restrictions, the impact was deemed to be more significant. Developer experience plays a part in negating part 
of the impact of this element (balancing the rigidity of tools with the flexibility and openness to change of 
experienced developers).

Card 11 THE IMPACT OF DETERMINANTS ON STRATEGY

A A noted that the life cycle had to be geared to match expectations and events 
Para 14

“Thames get bogged down in all documentation. When we started there, a chap called Henry 
Jenkins, who works for ECS, specified a life cycle for them. Now, five different life cycles 
for them - high risk - high investment, low risk short term. They didn’t loiow. 
Documentation didn’t get them into paperwork and there were literally hundreds of 
documents you need to produce, and the fist thing we say when we get the risk? is say you 
may want to do that in the future, but how? where? are we going to do this, let’s negotiate 
our way through this minefield, and it’s worked very well, and a lot of that goes back to the 
Project Manager.”

A A noted building informal user groups when more involving groups are not possible
Para 20

“what we do is we’ve got four ambassador users on the project, each user is responsible for a 
particular area of the QE2 application so typically what we’d do is get the ambassador user, 
sit them down with our developers and take them through these models so okay, our say 
you’ve got a maintenance reference data, what tables do we need to maintain?”

C C noted that types o f development were suitable for certain types ofproject
Para 9

“Over the next couple of years, we’ve set up broad objectives; to increase the range of things 
we can sell using this mechanism; we’d like to increase the functionality we would use in 
selling to make the selling process easy to use and very sophisticated; roll this out in a 
number of different sites - this does not fit well into the RAD structure, a one off
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infrastructural job therefore it involves a lot of chasing about after things. I’m gonna get rid 
of it one someone else.”

C C noted the link between the project type, complexity and development approach
Para 12

“In parallel with the ongoing implementation cycle (I am keeping them as small as possible), 
we’re doing some prototyping work which is stages in the analysis process which will be 
knocked out down the delivery environment or some of the longer term ... prototypes are of 
two or three different classes. Broadly, 1) let’s start with stuff was can do easily as part of 
pure RAD process. We’ve got this database product and you’ve got to get the product into a 
database. You’ve got a very small user base and a more forgiving environment. Ease of use
is critical. I am tackling that in the purest RAD style.”

D D noted that it was difficult to get off the life cycle
Para 19

“Yes, But I would say, are you sure that you want this? This is going to really add 
complexity, and you might never go down that track. That’s a real problem at the moment. I 
think one of the biggest problems is, just that this all relies on putting the individual to get 
involved, to be good at what they do, you get clouded as well - 1 go around extra cycles on 
cosmetics and I know there’s no need to do it and I could get away with giving it to the user 
and they would be happy. There’s always that. The old approach - this is what you do, we 
build it - had one distinct advantage, in that you know when the finished, knowing when to 
finish is very difficult.”

Links with:

7 INTERACTION BETWEEN CONTEXT AND STRATEGY 

Earlier Labels: None

(A) Provisional definition produced for concept card 11 ;
The Impact o f Determinants on Strategy

Strategy, although largely set by the initial statement of objectives and the methodology used at the beginning 
of a project, is a entity with a variable behaviour, it reacts to changes in other entities, primarily the 
organisation and development pressures entities.

(B) Short Memo on provisional definition for card 11

Note: This definition goes beyond the theory put forward by Land(1989) who suggested that a project 
displayed the characteristics of a particular strategy over its lifetime.

Memo associated with card 11

All determinants are assumed to have a potential influence on strategy, the degree of influence depending on 
the specific determinant. Strategy is seen as the fulcrum for the elements in the conceptual model, exerting 
weaker influences over the entities it is connected to (if such determinants originating from strategy exist) than 
the determinants influencing strategy.
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Card 12 THE IMPACT OF DETERMINANTS ON METHODOLOGY

A A noted that the implementation o f a methodology was impacted upon by constraints 
Para 16

"But DSDM really is a flexible three states structure. Are you encouraging them to migrate 
to that over...?

Yes, that’s the way they’re moving. The best quote that we got from their Project Manager 
the other day was that they would never ever do another functional specification as long as 
they live! We have gone through functional model iteration and the El (DEI?) and were now 
through to the implementation model, but our functional prototyping has really been 
constrained in its scope by this huge functional specification that they’ve already done. And 
so - DSDM - they’ve adopted the DSDM model but it’s effectiveness, particularly at the 
functional modelling level, has really been diluted.”

B B noted the flexible interpretation o f the timebox concept
Para 8

“Timescales were broadly fixed. In our area we did actually - we started out with a series of 
time boxes to address these reference data entities and we ended up adding a further time box 
to incorporate the extra work that had to be done as these things became clear. So we did 
extend the time we spent on reference data over all of the project by adding more time boxes 
- that was partly as a result of new requirements - the requirements meant that we needed 
more tables or more complex business rules, so the applications had to become more 
complex- or in some cases, the usability sessions that we held with a large chunk of reference 
data led to a much closer coupling of applications which meant that things became more 
complex.”

B B noted that he felt that a JAD approach would have helped the development o f the project he
Para 29 was working on

"Would you use something like JAD in the first place to try and elaborate on the material 
you are starting out with?

Well, JAD isn’t really appropriate in a technical environment but for the validation of the 
business requirements of the functional spec, it’s a pretty good technique for getting all the 
right people in the same room, coming out with the right stuff at the end of the day. So, that 
kind of approach would be successful. So really it is making sure that you start at a sensible 
point. Those were the biggest hurdles that I saw.”

G G commented on the in-house implementation o f RAD
Para 31

“Date in mind when want things done. Rely on other parties to keep to timescales we have 
agree. So not want it to over run. It depends on the information being delivered.

For example, the Rolls Royce corporate guy said he would find engine models for us. Said it 
one month ago. Do not know if he has found them yet. Weakness in my operating RAD. 
Should I have said one week? Because now I am uncertain. I’m not blaming him but I’m 
relying on trust rather than coercion.”

G G gave his viewpoints on [the implementation of] RAD
Para 39

"What are your own views on RAD?
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Controls on RAD are deliberately ambiguous. Raised containing thing to keep in mind. 
RAD approach exciting because open ended at the level of saying not putting prior 
constraints on what this is eventually going to turn into. Close ended in sense that know 
what doing at any one time; What we’re working towards at any one time (time/cost boxing). 
Constrained on that scale but at next level up, it is open ended because it does not say in 
1997 will need this functionality done in exactly this way. Open-minded re that subject to 
way business develops and customers. That is the strength of it.”

G G commented on the extendability o f a Method
Para 44

“With regard to technical complexity, the fact that RAD is mainly from a background of AI 
(which involved very technically complex software) means that tend to take that fairly much 
in our stride. Don’t tend to put in special procedures to handle technical complexity. 
Coming on to talking about RAD in a more general way, slight disagreement amongst RAD 
practitioners in the industry as a whole as to the role of RAD in project of high technical 
complexity.

Where are boundaries?

And RAD as practised in a lot of places is HCI end, this basic high user interface, tends to be 
low on the complexity and then they have the idea in mind that RAD is not for technical 
complexity - if want that, must be more structured about it.

Now, this is not really the view that the majority of RAD people at BA would think. I think

Because from AI background where had to do both of these things, had to be both RAD and 
technically complex, thinking back not to when Gary Marshall and Dave Brunswick doing 
early work on SOLO, optic control system, had very strong requirement on both of these 
sides. They had to formulate rules to say how operation would be rescheduled in the event 
of various things going wrong. So had technical complexity in the sense that software - 
developing it using very new tool/architectures - and content (what trying to do has a lot of 
detail in it - rules, sub-rules, everytime you get to what you think is optimum detail, go to 
controller who says have not thought of this one).”

H H discussed situations where RAD would not be useful
Para 24

“One of there where RAD couldn’t be used would be seriously big projects, of which there 
are some in the airline. The first project that I mentioned (COBRA) that project actually 
involved at it’s height about seventy people. A project of that magnitude, I don’t think I 
have problems in seeing how RAD could be applied to a project like that. You could 
compartmentalise it - but does that make it, the whole thing, a RAD project in it’s own right? 
On the whole, there is this concept of the size of the project that I am concerned with - how 
applicable. The question is, does RAD scale up from all the people that I have talked to 
about it, it seems that it works for projects with no more than a dozen people - IS people. 
Maybe there is a problem with RAD scaling up.”

I /  discussed the differing conceptions o f RAD
Para 15

"Was that because there were greater constraints on timeboxes as the project wore on, or 
was that just people....
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Not really. I think it was more the fact that we were keeping track of - not what had changed 
from the functional specs, there was a bit of discussion between the customer and ourselves 
at one point about was RAD meant to be about changes - you are meant to be able to allow 
changes to be incorporated very easily. Ok, thats one angle. But the other angle is if you are 
going to take something out at the end of the day you’ve got to be able to see how well you 
are doing against time, and against function points and about how many changes have 
actually been incorporated. At the end of the day there were almost as many pluses as there 
were minuses. But we managed to get a feel for an analysis of the project at the end of the 
day of how significant changes did actually happen.”

I I  noted that [consequential] requirements forced projects down certain paths, which is different Para
50 from the DSDM methodology

“On that project you could actually see it happen. Actually see that they were totally 
committed to what was going on. And theres also the fact that we signed off things, which as 
I explained before, is where 1 started to move from the DSDM state of things, were you can 
always iterate, always backtrack. Every change is reversable type of concept. Now that is ok 
on a very small iteration, but if you’ve made a major decision on a project, which we did in a 
couple of changes, they wanted to change dramatically a business process which took a good 
chunk of data - data model - out of the entity model and a whole bunch of functions that 
meant that QE2 didn’t have to squirt out its data to another system, so there was a whole 
chunk that had been taken out of the system.”

I I  noted consequential requirements can invalidate the methodological approach
Para 51

“So they took quite a responsibility in signing the form - which I made them sign. So we’d 
made a decision here, there is no going back now. If we go back now it means putting a 
whole bunch of functionality back in, which were all agreed from a business point of view 
should be taken out. So if we’d had the true DSDM style, they could have put it back in at 
any time they liked - theoretically, but they got to the point where they were quite happy. We 
only did on it two or three occasions where we actually got them to sign off that this was the 
approach we were going to take - the other one was for statuatory reporting - were instead of 
producing fixed format reports, we decided that, with them, that the warehousing concept 
was a better way of doing it, so what you would do is the processing - the QE2 project would 
do the processing, and it would put data into warehouse objects - a database table - and they 
could query it.”

J noted that it was difficult to do JAD with users when developing a novel project and the
Para 19 importance o f prototyping

“I would say that the JAD sessions were successful, even though we were dealing with a 
loose set of requirements, which in turn made the process of defining requirements difficult. 
We like to get down to the data level in these brainstorming sessions, and although we could 
define some important entities, the rather vague ideas of what they wanted to be in the EIS 
worked against that. Well, in my opinion anyway. Showing them prototypes proved to be a 
much more successful approach.”

Links with:

19 TANGIBLE AND ABSTRACT REPRESENTATION

Earlier Labels: None
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(A) Provisional definition produced for concept card 12; 
The Impact o f Determinants on Methodology

The main determinant on methodology is the level of organisational experience, which could determine if the 
methodology will be selected in the first place. If the organisational experience with the methodology is low, 
then this may result in a lack of support of the use of that methodology within the strategy element. All other 
impacts on the use of a methodology are recorded through determinants influencing the use of the 
development strategy.

(B) Short Memo on provisional definition for card 12

Note: This definition recognises the low level of impact that methodology has generally on the manner in 
which a system development project progresses. The impact of developer experience with a methodology is 
recorded via the strategy element. If tiie pressures for change and the rigidity of the methodology are 
compatible, it is expected that the methodology will be used in its entirety.

Memo associated with card 12

The main determinant impacting the use of methodology is the organisational familiarity with the 
methodology. This can not only determine the extent of the methodology supported but also the choice of a 
methodology. Methodologies can also be chosen by groups or individuals with the power and influence to do 
so, even if the characteristics of the methodology are not congruent with that of the organisation. Intervention 
in this case may be needed to make sure that the characteristics of the methodology survive when being 
interpreted as part of the strategy.

Card 13 FORMAL COMMUNICATION AND DOCUMENTATION

B B noted that changes to the database structure were informally logged 
Para 20

“Where possible, we could see that the DBA would make changes on a regular basis, perhaps 
every week or whatever. So we’d document each change that we made. A lot of those were 
obviously to deal with the change requests, so the change requests didn’t reference the data 
model changes but the data model changes that were referenced in Word Perfect referenced 
back to the change request.

So they were like a chit, saying this is what has been done. These are the changes to the 
system.

Yes.

So it proves that you were keeping up with some sort o f consistent design and to prove that 
you had done work

Yes, so th e  changed for November 11th, you can see that these implemented changes
114,115,116.

What sort o f information was on that chit? Was it structured information or was it ‘T've 
done this'’ this was done because - this is referenced to the change request, blah, blah?
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The change - the documentation the DBA would gather was, again, quite a high level 
summary of - it was almost like a one sentence statement - this is a table, this has been added 
- this table has been added because of change request 203, or user id field changed due to 
change request 27. It was at that level.”

B B noted that documentation produced was there to act as a drill-down to more detailed
Para 38 information

“We read this table and we update that table and so on. Any more detail that that, go to 
Visual Gen and find out for yourself, or read the program spec which gives you some detail. 
So, it was navigational aid really in terms of the word-processing stuff - if you want detailed, 
technical - how do you do that? - then we provided the comments in Visual Gen in the 
applications themselves.”

C C noted that different types o f project have different documentation needs
Para 17

“Okay, so a set o f objectives is an important piece o f documentation - what other forms o f  
documentation do you use?

Okay, well there are different levels that will apply to different classes of project. From what 
we are doing, you can probably see that we’ve got the full spectrum of types of project - 
through from prototypes where there really isn’t a strong need for documentation - and that 
will get in the way of the prototyping process - as long as there is a clear statement of 
prototyping objectives and a shopping list then that’s adequate - that’s adequate for the task. 
Progressing on through the need for detail, I think, if we are looking at the data entry tasks 
again, producing lots of documentation is actually getting in the way of delivering what 
actually matters to the customer - the ideal split is that the developer develops the data entry 
interface but the customer produces the user guide.”

C C commented on non-reciprocal communication influencing formality o f
Para 17 documentation/requirements

“One of the main reasons for that is that I need a good deal of control over the overall 
architectural stuff because I’ve got this sort of split development, okay, which I’d rather not 
have. It’s going to work to my advantage sometimes, because some of the customers are on 
base but some of my developers are in Newcastle, but most of the time it creates all sort of 
communication problems - which mean I can’t do this in a way that I would consider ideal -
it does mean that I have to be a bit more formal about the specification than I would like to
be”

C C commented on the prototype serving as design specification
Para 22

“What we’d do is to tell them informally at the start of the process, and then let the two - 
developer and this person together - go through a couple of iterations and then we’d revisit 
and see how it developed, so we would tie it in on this development process but we’d be 
partly involved in decision making with how changes are involved. One thing there where 
we could get more involved in that we can - this is a visual basic prototype - we plan on 
actually duplicating the development environment on our local sites to get them to copy their 
current prototype back to us so we can look at the way it’s changed, and certainly, any - their 
shopping list - if they are going through a regular set of reviews then each time they come up 
with a new shopping list, then we would get access to this, but it is largely down to their own 
control. We would veto anything we didn’t agree with”

C C discussed step-by-step communcation - the use o f a list to inform managers o f expected results
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Para 23

“in the past they’ve come up with a list of things that they were going to do and a couple of 
screen designs before they’ve implemented them. That makes it easy from a control point of 
view for us, but I’m not particularly keen on that”

C C noted the ticking o f a "wish list " to indicate changes 
Para 28

“Right, well. What we need is something that we don’t have at the moment but what we’ll 
need is to - in fact, it’s documented in two ways and the - each time they make a change they 
need - they’ll go through a series of iterations and they’ll have at each iteration, there’s the 
shopping list, and they’ll be able to tick off things against the shopping list to say that this is 
what we’ve actually done. The way we actually find out what’s happened, there would be - 
how it would get documented - it would happen in three ways. One is this control process 
you go through in terms of iterations and drawing up a shopping list after each iteration - that 
shopping list would get to us and at the end of each iteration, there would be an evaluation of 
what occurred during that iteration - so it would be sort of against the shopping list we’ve 
done this, this and this.”

C C discussed the prototype as system documentation
Para 33

"Check off the shopping list?

Yes, you can do that. The other two things we would have would be the prototype itself in
terms of regard to the plan and keeping all versions to- if you were doing a time box and
keeping previous timebox versions, and the other thing is the user guide. As soon as we’ve 
got the thing in use, we’d need the user guide, so that user guide would need to be updated in 
parallel.”

D D noted that teh demands for constant change reduce the ability to document clearly
Para 8

“The change management is a big issue on the project. If I have to sign a form every time I 
have to do a change, I will be spending more time filling forms then I would spend doing the 
changes. I know that is usually the standard argument that everyone who doesn’t want a 
quality system but clearly it has to be flexible enough. Now their system was quite good, all 
it was you raised a form, you put a number on it and you described what it did, you didn’t 
have to do any kind of consequence linking up and cross-referencing to explain why you 
would do something.”

D D noted the problems with not "hard-coding” documentation
Para 29

“Now, probably managers don’t like that because there might be politics in force there in the 
first place and they sometimes resent the act that you are so open in wanting to put them in 
there, because you say that you need them.

The best thing I always found where that those fuzzy areas always come back to you once - 
because you’re down with the user and they say, We’ve discussed that and I told you to do it 
that way. So when you try to say to them that you charge them for one facility, they say, 
“We discussed that” and we did, but we obviously didn’t discuss it properly.”

E E commented that historical data was being developed in the place o f traditional documentation
Para 6
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“You mentionedformal reports?

Yes, that was, really - I didn’t have anything to do with that, that was Chris’s responsibility 
you see, and what he did was to document what happened during the project, so that they 
could use that as the basis for further RAD development within their company.

History or DR?

It was really more of a history of the project and a sort of - to tell you the truth, I don’t think 
that I actually saw the (...?). I think that it was a history of the project and the pitfalls to 
watch out of sort of thing.”

E E discussed formal notes as back-up to on-going communication
Para 18

“Most o f the advice - in your formal notes?

Mostly through direct contact when we were up there. It was mostly at that level - that sort 
of thing.”

F F discussed evaluation using minutes
Para 7

“From there onwards it was a case of - screen by screen we went through the prototype, then 
a minuted meeting, a minuted, yes, I guess, the prototype evaluation was a minuted meeting. 
Each change that they wanted to carry out on that prototype was documented and evaluated 
afterwards.

Who was involved? All o f you?

No, it was the developer, myself - me as the project manager - and the users, the two chief 
users.

You would all evaluate?

Typically the prototype would be run by the developer, I would be in charge of the 
documentation and the two users would be throwing their comments in.”

H H commented on design rationale being used as primary documentation
Para 6

“The focus of it is a record for myself and whoever when to knock it out (the prototype - or 
when they’re developing the proper system can look back read this and understand the 
reasons for a certain bit of functionality being implement the way that it is - it may be that - 
this is so that - when they come to build the proper production system, there may be things 
that come into play that I haven’t taken into account or wasn’t aware of or whatever - then 
they can make a decision as to why the prototype which is, in that way, a functional 
specification of the system as well, did things that way, and then I retrospect he can look at it 
and okay, it was built that way, what considerations were taken in doing it that way, chosen 
that way and then that can be a correct decision (or better decision maybe) when the proper 
system is built.”

Theory and Practice of System Development Methodologies: A Conceptual Framework 301



H H commented on the granularity o f reporting
para 15

“Progress report - typically only a couple of sentences on a project - timescale within a 
project - saying, Work on a few bits of functionality has started - these bits of functionality 
delivered or completed - version 2 delivered to customer XY - and maybe later on - 
prototype version 2 demonstrated to senior manager in marketing, senior manager in 
Terminal 4 Ops - something like that - (No direct link between the progress report and day to 
day reporting on the prototype).”

I I  noted that the level o f documentation had to match the communication needs and complexity o f
Para 60 the project

“its a bit like, when you go to a meeting - everybody traditionally likes Minutes. Whenever I 
have a meeting I don’t care about the minutes, I care about the actions. There’s a bit of 
synergy I suppose, with the type of approach you want to use on a RAD project. You don’t 
care about the discussion, you don’t care about how you got there, what you care about is 
what you’ve got to do to sort it out and take it forward.

Its interesting because people like Martin and Kerr and Hunter who have actually pushed 
this Californian huggy-feely interpretation o f RAD have initially said that you can increase 
your productivity, develop faster, but you can also develop loads o f explicit documentation. 
That’s not necessarily the case - documentation still needs to be there, but it has to be good
documentation. What you lose in breadth, you've got to make up in depth and in focus... ”

I /  noted the relative importance o f documentation on iterative projects
Para 61

“My level of documentation has been good - back to the old tradition of a good picture - 
whatever that happens to be - an appropriate picture of what you are trying to represent at the 
design level. You’ve got to have design in all of this. As some people have said recently 
“Well, you don’t do design, do you? It’s all about just getting on and doing it”. Thats crap 
really! You do have to design, you have to have a design, and its documenting the actual 
design at a level which people can start to understand the system, but just as I wrote for that, 
the ultimate reality is the code. If you are maintaining something, how many maintainers go 
to the documentation to sort out the problem?”

I I  noted the relative importance o f documentation
Para 62

“And with modern tools, with code-based CASE platforms, you can examine tangible 
evidence o f the system structure...

Yes, and to maintain it you’ve got to understand it. You are not going to understand it from 
the documentation. You are going to understand it from looking at the code. I know lots of 
people who disagree with that but I don’t care! This is not being taped is it! ”

Links with:

1 THE IMPACT OF DEVELOPER EXPERIENCE
6 THE NATURE OF COMMUNICATION WITHIN A DEVELOPMENT TEAM 

Earlier Labels: None
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(A) Provisional definition produced for concept card 13; 
Formal Communication and Documentation

This model defines formal communication and documentation to be dependent on the nature of the 
development strategy. The desirability of formal communication and documentation increases as the strategy 
becomes more rigid. With looser strategies there is a movement towards development teams rarely having the 
time to document information, communication is informal and reciprocal and the degree of uncertainty in the 
environment makes formal documentation go out of date quickly.

(B) Short Memo on provisional definition for card 13

Note: The pressure for formal documentation may be used both by the client and by the developer; getting 
client groups to formally write down new requirements may be a measure by which a strategy can preserve 
itself.

Memo associated with card 13

The degree of formal communication is linked directly to the nature of the organisational context. The degree 
of formal documentation is linked directly to the nature of the strategy. The value of both aspects within both 
entities are felt to be symbiotic.

Card 14 CHANGES IN COMMUNICATION PATTERNS

B B noted that two-way reciprocal communication often acted as a souce o f new requirements as Para
9 existing requirements needs were clarified

“It may be clear already from an initial look at the database that there is a requirement to 
change this table - change is something which can broadly be split into two - there’s either 
functional change/we want it to behave in a slightly different way - or the data’s wrong and 
the tables need changing so we can generally spot the changes that are required to the tables 
fairly early on and those sort of things tended to come out in discussions either within the 
initial kick off - meetings- or generally in discussions as we developed the applications 
themselves, we would talk though what we intended to do with the business analysts and to - 
the functional spec gives us these attributes”

B B noted that reciprocal communication often acted as a souce o f  new requirements project
Para 9 communication

“the functional spec gives us these attributes -these are the basic characteristics of them, these 
are the basis rules, we can validate them with what the business analysts tell us and that kind 
of question and answering session before we’ve even written any code, again might raise a 
question or a change in the analyst’s mind.”

E E commented on communication as a way o f diffusing problemat events
Para 22

“I don’t know enough about the way that IT people worked in the company as a whole I 
think that a lot of it was to do with personalities within that group - the project manager - she 
was very good and she could diffuse situations, she didn’t get hassled, and she was able to 
manage most of the sessions without anyone getting really upset or anything, and the man
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who was in charge, the senior man from the finance bit, he was very good as well - there 
were just these two rather prickly characters who Just rubbed up against each other and didn’t 
really get on but I don’t know enough about the rest of it.”

H H discussed the way that it was difficult to get user feedback with novel systems
Para 4

“Okay, there are a few aspects that we like and we require, that’s good but we also would 
like these other bits, wouldn’t it be nice if the user could do this or do that - so they added on 
to the prototype concept demonstrator that I had, so I went away, took on board the - built 
some more fimctionality into it - we’ve finished version 2 now - so we’re at the stage of 
saying. Right, this is version 2 - does it meet your requirements more closely? Wouldn’t it 
be nice if the user could do this? It might spark off more ideas. I am aware that there is only 
so much I can do with them and they are also aware of it as well and there is a stage that we 
have identified where it would be useful to take that version of this system out into the 
lounges - on a trial basis perhaps - and select at random some of the passengers, sit them in 
front of this and hand hold them through - let them use this and then tell them. Okay this is 
what we are planning to put in - and then ask them would you be interested in using a system 
like this, do you think that it would be useful, beneficial? What’s right/wrong with the 
system - what additional features would you like to see - So that stage of the process where 
we would require proper techniques there that I’m not aware of - we’d use proper market 
researchers to help us find the right questions to ask, how to word these questions correctly 
so we get the right answers out.”

I /  discussed the development o f a more reciprocal change request communication to match
Para 20

"Would the team that requested the change raise the change request or....

Yeah, it probably would. This was about the third iteration of the change request cycle - I do 
not know about originally but part way through it was that the project leader would take the 
change request about and get everyone to sign it but it would tend to be left in peoples in- 
trays. Then it became that that people would go about and make sure that they looked at it 
straight away and then even that sort of went by the wayside. Once the person who made the 
request was responsible for taking it round...and getting it signed off.”

I I  noted that excessive change forces a tightening o f communication
Para 36

“Ok. Change if we got the chance....

I f  any...

There must be something! Probably back to making sure that everybody communicated. In 
some of the areas there was not as much comunication as there could have been or not as 
much user interaction as there could have been or not as much user interaction as there could 
have been, because there was a lot of programming to do. It almost needed - Chris and I 
talked about it on a number of occasions - because what I tried to do is always try and 
occasionally stand back from where we are on a day to day basis and take a look at where we 
are aiming at and I think that you need to be able to do that, everybody needs to be able to do 
that - it needs to become part of the ‘method’ - I hate this thing called method - the approach 
ought to be that everybody needs to be able to stand back on a regular basis and look at 
where they need to get to...”
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J J  noted that disruptions to the normal communication process caused problems
Para 8

“Well, the biggest problem we had on the project was due to the fact that we were dealing 
with senior people. Although they had all made that commitment up front to make 
themselves available for the prototyping sessions, inevitably, they would often be called 
away on other business. This made it really difficult for us, particularly as we had to spend a 
couple of days getting the prototype ready for demonstrations. Although we tried to keep 
everyone up-to-date with developments, inevitably someone who had missed a couple of 
demos would get back to us with a query, which would then take more of our time to 
resolve.”

Links with:

5 EMERGENT ^QUIREMENTS
6 THE NATURE OF COMMUNICATION WITHIN A DEVELOPMENT TEAM
26 TYPES OF DEVELOPMENT PRESSURE

Earlier Labels: None

(A) Provisional definition produced for concept card 14;
Changes in Communication Patterns

Changes in communicational patterns may be sourced either by changes within the organisation entity or by
restrictions placed by the strategy. These restrictions may be enforced or grow because of demands for change
or alternatively, reductions in demands for change.

(B) Short Memo on provisional definition for card 14

Note: This concept reflects the impact of greater knowledge on the parts of developers and could also reflect 
the developers needing to commit to a particular design.

Memo associated with card 14

Changes in communication patterns are as listed in the provisional definition.

Card 15 SYSTEM CHARACTERISTICS

C C discussed the difficulties o f doing iterative development with real-time/ systems problems
Para?

“The challenge in terms of doing something RAD, when we got something infrastructural 
like that, was it was very difficult to do it in small increments. The infiastructure was either 
there or not. However, we managed to put in one increment before we implemented that, 
which was a mechanism which allowed the selling interface to act as on the file server.”

C C noted the effect o f building interfaces on existing infrastructure
Para 7

“So, instead of having a database to start with, we had a series of files which had the same 
user name intervention, based on the route people wanted and just had fries there so that
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instead of doing/having a messy update process, updated little files. Effectively, we put in 
place what they were going to see well before we got it implemented. We were able to go 
through a few iteration of what that looked like and also using the selling front end, they 
could change - there’s a scripting language and you could change the way people did their 
selling.”

G G discussed the issue o f system complexity
Para 47

“Think that experience has run off in the sense of what some of the A I/RAD practitioners. 
Obviously individual engineers and OR people have got similar experience from a slightly 
different point of view. Stuff we’ve done in parts of what we used to call OR which were 
really systems development alone, not RAD is fine in part. Have also had to address this. 
Thinking back to the Chief dose, there it was very easy to specify top level model. I mean 
the way that Chief works, hierarchical system, language which allows you to use/abuse the 
hierarchical nature of the process. Can write down very quickly, solution to problem. What 
you’re trying to do is to report on the whole of costs/revenues/various routes/ apportioning 
VAT to various factors. Can write this down on a piece of A4 in half an hour. To get it to 
work at the relevant level of detail because of the technical complexity of the thing is another 
matter. Always in the same framework. Tend to come from background in which we have 
had to work in technical complex and rapid delivery and obviously, it doesn’t work all the 
time. Sometimes something has to go. Sometimes you’ve got this trade off - do we deliver 
the full technical complexity of the project having realised half way in that this is two or four 
times more than we originally thought it was and do we let it negotiate for it to over run? Or 
do we take the opposite approach, which is what Keith prefers, which is to say. Right, we’ve 
said we will do something by, e.g. 1st June, we will deliver something by 1st June albeit at a 
slightly higher level of abstraction.”

I /  discussed the fact that systems characteristics have an impact on the development cycle
Para 4

“Well, this is not the type of development were you can iterate it around the users. We need 
to understand the first level of functional integration or interation. Once we’ve done that, 
once we’ve decided what that interface is going to be we then have two DB, DBl and DB2, 
the first one to hit it hard and get it done and the second one to them tidy up any differences, 
because they had to talk to the external supplier, who was supplying one of the interfaces, 
one of the external systems, which was provided and supported by a third party. They had to 
go back to those people, which they had already started doing, but they had to go back to 
those people and explain what the interface was all about and how it was going to work, 
because they had to go and make changes on their external system, in order to put the data 
into the format that we were requiring.”

Links with:

1 THE IMPACT OF DEVELOPER EXPERIENCE

Earlier Labels: None
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(A) Provisional definition produced for concept card 15; 
System Characteristics

Syastem characteristics place demands or constraints on a project. These demands may be because the 
complexity of the system to be built demands a more technical approach or because the number of possible 
solutions to a particular problem demands user involvement or closer communication.

(B) Short Memo on provisional definition for card 15

Note: The issue of inter-connective requirements is an issue here. The higher the de^ee of inter-connectivity, 
the greater the costs of change.

Memo associated with card 15

System Characteristics are listed as the following:
Interactive
Real-Time
Embedded
Safety-Related
Defence
It is argued that the lower one goes down the list the higher the inter-connectivity of requirements, the higher 
the domain knowledge because of reduced variety in possible implementations, and the higher the cost of re
design. System characteristics is provisionally assigned as an attribute of the strategy categorisations.

Card 16 INITIAL TASKS AFTER STATEMENT OF OBJECTIVES

B B discussed how errors in the formal requirements necessitated a complete review o f some areas
Para 4

“We then revisited the functional spec, and this was really where our problems started in 
terms of - I know I’m taking a long time to answer your question - once we then started to 
develop the maintain determinant code details or whatever, we encountered problems in two 
areas. One in that the functional spec was deficient in many, many areas, Thames will tell 
you this themselves they actually owned up in a lot f  ways in that that spec - even though 
they’d spent a year writing it and it was in its fourth draft, and we started with version one 
halfway though - the functional spec was inadequate in a number of ways, the definition of 
the attributes in the tables were inconsistent, incomplete and invalid in many cases, simple 
things like defining of the index of the key, when you key in something would include - a 
simple table has a named, a description, a start date and then an end date and maybe a code 
field, then we’d typically find all of those things as the key - so all of that kind of stuff had to 
be changed.”

F F discussed checking against the specification
Para II

“Most of those decisions were made outside the meeting it’s true to say, and most of those 
will be made on taking each minuted points an action and then following that action through 
and if that, for example, included voice information , there was no mention of any voice 
information anywhere else, then that patently was an extension over and above the original 
scope, so there was not a hope of extending the prototype to include that.”
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I I  noted that the approach differed (analysis) for elements o f the project that did not have a
Para 6 detailed specification

“/  take it that the first functinal iteration invalidated most o f the existing specification?

Well they - luckily they didn’t have a detailed specification for that interface.

Right, so that was one area where you could really work from scratch and build something 
up.

Yes.”

I /  discussed that how the cut-off bewteen analysis and design resulted in major revision
Para 51

“Was that because the business rules had changed during the lifetime o f the project?

No, it actually happened before that. It was something that a couple of people wanted to get 
away from but it had been built into the functional spec because the people building the 
functional spec had grabbed hold of it and put it into the functional spec but a number of the 
business users I) didn’t see the benefit of doing it - so the focused area of the project we said 
“Well, lets take a look at that. Do we really need to do it - are there any business benefits for 
doing it in there? Is it Just making things worse? Just replicating or carrying on the problem 
that you’ve got into a brand new system. Surely at this stage we should be saying should this 
brand new system be doing this stage or not?”. At the end of the day we said that the system 
shouldn’t do it, do getting the sign-off at that point - that was a very tricky sign-off you 
know. A lot of people had to commit to it, not just the ambassador users but the users they 
were representing had to agree to it as well.”

J J  noted that there was a different focus because o f exploratory analysis
Para 9

“We used RAD in a very different way to the way it would be used on other projects within 
the company. Because we were effectively generating the requirements for another, larger, 
project, then we had a little more freedom in the tasks we were carrying out. Sure, there were 
still a number of controls on the project - we still had to deliver something to time and 
budget, but we were less controlled in the day to day activities we were carrying out.”

Links with:

3 INITIAL STATEMENT OF OBJECTIVES 
17 CONSEQUENTIAL REQUIREMENTS

Earlier Labels: None
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(A) Provisional definition produced for concept card 16; 
Initial Tasks after Statement o f Objectives

This concept recognises that the degree of completeness (or more accurately) the perception of the degree of 
completeness of initial requirements can determine the initial focus of the development strategy. A project that 
starts with an vague set of requirements can be expected to concentrate on exploration - which may determine 
the need for reciprocal communication between developers and client groups. A project that starts with an 
explicit set of requirements can be expected to concentrate on validation - using non-reciprocal communication 
to check the validity of requirements.

(B) Short Memo on provisional definition for card 16

Note: This concept illustrates the major influence of the initial statement of objectives entity.

Memo associated with card 16

This is an impact only on the strategy entity. The provisional definition identifies the behaviour.

Card 17 CONSEQUENTIAL REQUIREMENTS

A A discussed the importance o f change requests varying over the lifetime o f the project, ie,
Para 6 something that is not important at the beginning o f a project can become important at the end

“We take a view on it but if doing A and a there’s a few B’s that need to be done, we would 
try and slip that in. The status of changes can alter over the life of a project. You can have a 
C, then changes come along to that object, we would then need to take another look at them.”

A A noted the growth in requirements and the negation o f previous requirements 
Para 18

‘‘How much o f it actually survived?

Right, the thing is, it’s still there intact because they are not bothered about keeping their 
functional specification up to date, but at the moment, I would say that we have delivered 
about 60% of the original functional specification as defined. 40% we’ve not. But we’ve 
delivered another - I know this is not going to add up - 50 or 60% of the stuff that was never 
ever specified. So they definitely got - which is why they’re happy - they actually think that 
they are getting very big bang for their buck.”

B B noted the need to re-evaluate the functional specification 
Para 4

“Did you need to go back and look at this analysis material? Were there major emergent 
changes - requirements changes, consequential changes because design decisions 
invalidated what was documented?

We used the functional spec as our reference point - obviously I can really only speak from 
the reference data side of things. We took the functional spec as our first point of reference 
and it quickly became clear that there had to be a large number of changes. Now, this came 
out in a number of ways really. The process undertook really was to define the scope of
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reference data itself, out of the entities in the spec - 200 entities, for example. A subset of 
them were involved with reference data, so effectively we’ve got - let’s say 40% of reference 
data is my area, so within that, we broke that down into priorities really.”

B B noted the impact o f consequential requirements (adoptive requirements)
Para 8

“We started out with the notion that these are two separate things - two icons you can go 
fi*om one to the other or whatever, just by clicking the mouse, but then the business rules that 
came in meant that these two things or stuff like this in some cases had to be coupled a lot 
more closely, so you had to be able to build links between them and navigate those links 
almost from the one icon, so here’s a list of recording points, I need to be ale to set up some 
information about a recording point, from within my application, not by going out and to a 
different icon, when you are not in a folder that is relevant. So, we had to then build in a lot 
more complexity about navigation within the scope of the starting application rather than just 
going, press here”

B B noted how technical requirements often originate directly from developers with little
Para 26 discussion with outside groups

“We did also suggest changes when we saw the need. Typically to the data model.

The changes you made were primarily changes due to clarifications o f technical 
requirements?

Yes.”

B B noted that the impact o f consequentioa requirements was seen as undesirable
Para 28

“I would also ensure that we validate what we are starting with, and not find out that it’s full 
of holes when we are halfway through. So those sort of things. Just basically, you know, 
before you jump in head first, see what you have been landed with?”

C C discussed prototype reviews as a source o f consequential change
Para 37

"Anything to add?

There - the only things that aren’t in here are when there is an overall feedback loop between 
the prototype - the prototype may discover shortfalls both in our API and in the underlying 
data design which would get flagged by - as problems coming up when you are trying to do 
this stuff and that would come back to me and I would attempt to get the data analyst on the 
project who would update the database and I would update my API.”

I I  discussed consequential requirements - looking at the existing functional specification
Para 3

"So how many legacy systems did you have to integrate with?

Well, originally, again this functional spec that they had, had about five or six potentially, 
and over time - there were two key ones, out of all those there were two fundamental ones 
that we had to interface with, and the other ones through negotiation and this and that, a bit 
of give and take on eith side “Do you really need the entire bit of information in there, or 
could it come in elsewhere along the way”, and some of their looking at the way they were 
getting the information currently. They could take out that interfact and they could see that
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they bring the data through a different route. So, my answer to the questin would be, cutting 
down to basically two interfaces.”

Links with;

3 INITIAL STATEMENT OF OBJECTIVES
16 INITIAL TASKS AFTER STATEMENT OF OBJECTIVES
18 MIGRATION REQUIREMENTS
19 TANGIBLE AND ABSTRACT REPRESENTATION 
26 TYPES OF DEVELOPMENT PRESSURE

Earlier Labels: None

(A) Provisional definition produced for concept card 17; 
Consequential Requirements

A consequential requirement refers to a requirement than may result fi-om the testing of a prototype, or from 
taking a development decision. Consequential requirements are often sourced fi-om both client groups and/or 
developers.
The impact of consequential requirements is felt to be lower with experienced staff, who have a greater ability 
at predicting such events.

(B) Short Memo on provisional definition for card 17

Note: A Consequential requirement could be said to be a result of making a commitment to a requirement that 
consequently changes. Therefore, it can be predicted that the degree of consequential requirements are higher 
when the project starts with a rigid set of requirements.

Memo associated with card 17

The provisional definition of this card identifies impact and behaviour.

Card 18 MIGRATION REQUIREMENTS

B B noted that technical integration is difficult to do when running concurrently
Para 28

“One of the things I would do if possible is to set up the infra-structure or environment 
separately, that’s both technically, in terms of the development environment, software and 
validate them. These things work - yes, we can generate an application and run it on the 
desired platform - that sort of stuff. That slowed us down to begin with because that was 
going on in parallel so I’d sort out that.”

C C noted that the impact o f migration problems were exacerbated by using a different
Para 1 development approach

“It was done as something that was the first step in strategy. Since I did it, BA have started 
with various evaluations of what tools should be used. So, there was a need now to migrate 
what we did onto a different platform. I think they’re finding it quite a challenge to replace 
it, partly because they’re not going about it that particular way... That’s their kind of ancient 
history.”
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c  c  noted that restrictions arose when dealing with legacy systems 
Para 7

“The problem with that is any DOS based program is a nightmare to change, to put any 
sensible communication mechanisms into the program was in need of large chunks of DOS 
memory. That didn’t exist, about 3-4k worth of memory was left. Our main infrastructural 
challenge was to get this to work. We succeeded by inventing a mechanism for using name 
pipes(?) about that network. Effectively, it was just a way of sending requests across the 
network to a new server that we wrote the server program on. It was really quite clever. We 
managed to get 200 reservations staff all talking to the signal or database on the PC.”

D D noted the needfor firm facilites management and that technical integration was difficult to do
Para 26

“The only other thing that is required - they have this idea that you are the experts with the 
CASE tool and there is no infrastructure needed to support your technical bit - so while you 
were using CASE and everything, you had to do UNIX administration, which yes - 1 could 
do - but it’s not expected. You need good firm management underneath you to give you the 
advice because a few times - 1 wasted two weeks on kind of like a problem integrating 
between two processes - we couldn’t run COBOL from (...?). We wasted two weeks and as a 
consequence, we had to redesign the system but really at that point you need the 
infrastructure so you can say, “Please fix this problem so that we don’t need to fix it”.”

D D commented on the expectation for (expert) developers to deal with operational difficulties
Para 26

“Call it what you like - CASE developments are your priority - the right development is your 
priority - you have to give them the fasttrack as much as possible in order to get them there. 
That was a big problem, we spent a lot of time doing that kind of thing. You’re supposed to 
be the experts. The only other thing that I have found is - from my experience - is that a lot 
of this kind of iterative/prototyping type development generally hinges on an idea of using a 
database underneath, and you get the same problem.”

D D noted the need for DBA’s
Para 26

“A database - you’re creating data with an application which runs on a database server, then 
someone had better look after that database server. There’s this user perspective and also the 
managers suspect that they are one the same but they’re not. You’re creating an application 
that sits on a Database Server - then you better look after that database server. That kind of 
recognition is needed as well, which is a problem. The only other thing I would say is the 
hardest thing I have always found is - the database is necessary for this kind of development 
but there is a lot of stuff that you simply can’t represent with these kinds of important 
attributes.”

F F noted the impact o f integration problems
Para 34

“The only thing I would say, the ‘technology band’ below what we had. There are basically 
three ‘bands’ to a project - there’s the doing the work band, there’s the project management 
band and there’s the technology band, and those three aren’t given the same level of - there 
are - I was in a meeting yesterday with a finance director that the system we’ve installed, or 
that system that was written was crap because it was supposed to go on in November and it’s 
not been March and it hasn’t gone in - we were contractually obliged to supply software 
within a particular time-frame and we met bang on the dates for our software delivery. The 
problem with the system going late is that the customer hadn’t estimated how much
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technology at all was involved in their implementation - and they hadn’t actually allocated 
resources for the implementation, so from our side, from our little top-stream layer of the 
development, and we are fine, we don’t have any issues with the construction - sorry, with 
the implementation environment. Project Management was fine. But there should have been 
an underlying project run by the customer of by ICL who were the subcontractors. But there 
should have been an underlying band of what technology needs to be in place, and what 
knowledge is needed for the implementation.”

I I  commented on the integration problems and consequential requirements resulting from jw6-Fara 5
contracting

"So, there were migration requirements as well, intergration requirements?

Yes. They wanted it there one point. Yes, at one point there was business validation, 
validating the data, and amongst us all with the support of the project manager we said, “no, 
QE2 is an archive of validated date or valid data, therefore it has to be up to the external 
systems to validate the data before they give it to us. What we would do is make sure that 
there were intergrity checks in the system in the data to make sure taht if they were assigning 
to a recording point then the recording point actually eists and if it doesn’t then make some 
error reports to produce an error report or an error flag - we said, hang on a minute, you 
haven’t quite got your intergrity sorted out here, and therefore discard it all. Once we found 
out one problem, we weren’t going to take on any more data because the external system 
hadn’t done its job properly. So, we had a quite interesting discussion around about, well 
what types of business validation should we build into this system and what should be done 
by an external system? That was contained in the first frmctional iteration.”

I /  noted that migration requirements were impacted upon by mutable requirements
Para 8

“Of course all of these interfaces had to be there on Day One + X. If they weren’t then the 
system wouldn’t have any data in it. The problem is, they were already going through a very 
large conversion exercise for the external system that QE2 is replacing. The conversion was 
going on, but on a day-to-day basis it was going to be these interfaces that were going to be 
used from day One to get the data into the system, the people who were talking with were the 
people who were working on the conversion team, but were also very much the people that 
knew the external system”

I I  commented on integration requirements resulting from consequential requirements
Para 8

“they were people who had been working for the company for some time, but were actually
external to the company. They weren’t formally employed there. So they know that the
system intimately and they could decide that they could talk to us sensibly about what they 
could provide through that interface, and therefore, we could get agreement with them that it 
was the right thing to do, and then bounce it back to the business analysts on the project, and 
they were involved in this, one of them was in particular, the business analyst - the 
ambassador user - the two people who knew that system very well and could decide how 
they were going to - on the NRA system they were going to have to write some software for 
the back-end of the NRA system to actually convert the data in the NRA format to that 
format we needed on QE2. And they were going to be working on part of the database for 
QE2 so they knew both sides of their interface, and could therefore understand where we 
were coming from in trying to define a fairly structured interface between the two. We could 
tell what the impact was going to be back on the NRA system.”
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Links with:

6 THE NATURE OF COMMUNICATION WITHIN A DEVELOPMENT TEAM 
17 CONSEQUENTIAL REQUIREMENTS

Earlier Labels: None

(A) Provisional definition produced for concept card 18;
Migration Requirements

This form of requirement can be interpreted as a need to provide training for users or to provide technical 
integration for a new system onto its target platform. Migration requirements have differing impacts depending 
on the strategy. At the lower strategy levels, the main form of migration requirements may be technical 
migration, as the degree of change in these strategies focuses attention away from these requirements - until 
the point where the project is ready to deliver. At the higher strategy levels, the main form of requirements 
may be user training and documentation, as the concentration on providing a technically robust system focuses 
resources away from user training and participation - until the point where the the project is ready to deliver.

(B) Short Memo on provisional definition for card 18

Note: The first form of migration requirement was identified within these case-studies.

Memo associated with card 18

The provisional definition of this card identifies impact and behaviour

Card 19 TANGIBLE AND ABSTRACT REPRESENTATION

A A noted that the tangible deliverables at the early stages o f the project were important
Para 23

“Secondly, we’ve been focused since Day One on frequent delivery so that 4 weeks into the 
project, we were able to demonstrate - it was not all bells and whistles - but we were able to 
demonstrate to the project board - and they sign the cheques at the end of the day - the GUI’s 
and they had not seen GUI’s before and to show the clients the user based system.”

B B noted that tangible evidence/prototypes helped to clarify requirements, or they served as a
Para 10 source o f requirements

“So, it’s all bandied about between you on an informal basis at meetings and discussions.

That’s right. Later on once you’ve actually got the applicational prototype applications up 
and running, we had two kinds of methods really. We’d get an almost informal kind of look- 
see. This might be just the analysts or user on the project, or quite often it would actually be 
the guys from the real business - Thames Water - who have been involved early on anyway 
in terms of scoping and telling us about the area. I then come across and say: “Well, this 
looks all right, I can work with this. I know what I needed, it’s this instead or that’s wrong. I 
need this data to be here” or whatever.”
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c  c  commented on the problems in promoting proof o f concept work to businesses
Para 3

“All IT work needs to be prioritised by business. So it is difficult to get over to them what 
they really achieve in business terms by doing it. Before, particularly because I was involved 
in the project, Glyn Patriot (?), who is the manager of it, had gone through brainstorming 
sessions with key general managers about business to see what are the overall aims and 
objectives of business - what would you like to achieve if we changed the overlying 
infrastructure, what do you think business drivers are in what we should be doing? So he 
more or less collected a big bundle of very high quality ideas but again they are very difficult 
to present at people and to check you have got the right understanding of these ideas and to 
try and pull them into a cohesive whole.”

C C commented on the tangible benefits o f using prototyping as an advertising and requirements
Para 3 gathering tool

“We had a series of sessions where we would brainstorm what we should do and from the 
first few of those, I went away and produced a prototype of what the selling process ought to 
be about. It then went through a number of iterations, playing it back to people, then playing 
it back to the project board. One of the key things that happened in the process, we called 
the prototype a concept clarifier because of a strong belief that if going a prototype process, 
you should have a strong, clear idea of what you are attempting to achieve. The concept 
clarifier was the best way of presenting the objectives of the prototype in clear terms - it was 
not supposed to do any more than work at a conceptual level.”

C C noted the effectiveness ofprototyping in illustrating the tangible benefits o f novel systems
Para 5

“Having established the vision very early, it was much easier to do follow on filings. We 
would get people coming to us with a good understanding of what our aims and objectives 
are. That means people can then say, “This meets with my objectives in the following way” 
and we can then work collaboratively with people in other departments to get something 
concrete out of that.”

C C noted the use o f the prototype as a methodfor generating user requirements
Para 15

“That should give you a reasonable flavour of everything. REFERS TO MODEL]
Effectively at the end - there is no formal method of doing it - it would be done through a 
kind of prototype review meeting where you get together the customers of the prototype and 
effectively, we’ll come out with a shopping list of changes and prioritise them.”

C C commented on the use o f workshops as sources o f change and the development o f different
Para 21 approaches, based on the project size

“Potentially later on we could have the rather awkward situation of having more than one set 
of users which is really where this co-ordination role comes in force, we haven’t really hit 
that yet but what we’ll probably end up doing is going through this cycle a few times and 
then bringing all of these people into one workshop and then hammering out these issues that 
way, so they become the user community for the prototype - so they can see the specification 
we bring together, they prioritise and agree a set of changes and then we got through another 
iteration and bring them back together again - but at the moment it is a lot simpler, it can go 
to Terri to start with, go through the first iterations, and then go to the user who is the sole 
user of it probably who can - and then it, and then we give them some broad outlines of what 
they can do and what they can’t.”
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c  c  commented on the use o f the prototype as a (tangible) design specification
Para 23

“That makes it easy from a control point of view for us, but I’m not particularly keen on that, 
it’s a very time consuming and expensive way of doing it, so the way I’d prefer that to 
happen is that we just get a copy of what they’ve done, and they just let us know what 
changes they’ve made and we can go in - and since Terri will have worked closely in the first
iteration, she would know her way around that and what’s changed.”

C C commented on tanglible representation as an aid to the communication process
Para 38

“The prototype itself is an amazingly effective means of communication. You can see it 
from here, that you got a prototype - if you are talking about it - something that is as brief 
and simple as a shopping list becomes a powerful way of communicating about it. If you’ve 
got a great big lump of analysis that’s that thick, then specifying requirements to is isn’t as 
simple as that - you’ve got a whole set of concepts that mean something different to 
everybody who is looking at it.”

C C commented on the effect o f advertising and the proof-of-concept role on in-house projects
Para 39

“The other thing is an observation on how change happens in business. The kind of project 
that we’re on is kind of - what I’m trying to do is a real nightmare from a normal IT project 
point of view, because I’m trying to lead the business with ideas, and really the business 
ought to be more aware of what these things are that it seems to be, so really what I’m doing 
- the only way 1 know of doing that - one, is you’ve got to have leadership of ideas and 
you’ve got to be able to present that in a way that is comprehensible to a lot of people and the 
second thing is - that’s fine, but people in an organisation like this will say “Fine that’s ideas 
but that will take you ten years to do”, and you’ve got to demonstrate that you are making 
progress towards them and then people gravitate towards”

E E discussed brainstorming and the products produced
Para 15

"What would happen?

Well, we would roll up the brown paper and I’d bring that all back and my notes, and I 
would make sure - it was all laid out upstairs because we’ve got a lot of floor space upstairs - 
put it all out there, and Peter would just make sure that we’ve got it all clear, and they I 
would produced that, in Powerpoint - well, usually Powerpoint, and then send those diagrams 
back up to them, with my informal notes, if there were any, and say this is a record of what 
happened, and we would also have, at the end of each session, a list of what had to be done 
next and who was to do it, and be quite clear about the next stages and the timescale 
involved.”

H H discussed the use o f tangible presentation to generate requirements
Para 17

“Probably one point that you have missed or one important concept with this project is that 
the - we have the remit - the client isn’t - doesn’t have an exact idea of what they want. They 
have said to us, show us what is possible and we’ll recognise it when we see it. Do it for us 
and we’ll recognise it when it is right - and this is one of the reasons of requirements 
development and requirements change does come a lot from us. One of the reason I believe 
why a RAD approach is suitable - they have a rough idea that this is the kind of thing that 
they want - and they would recognise what is good and what is bad - and the aspect of the
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system that they really like - and they will tell you about the bits that they don’t like and 
that’s no good - don’t see any value in that.

They will recognise the good bits and the bad bits - but they can’t really sit down and specify 
or write down in any manner these are the components for the things we require for the 
system. They can’t do that.

What they want is that we present them with little bits on there - It’s like preparing a menu 
for important people - they have to taste the combinations before they can come to an 
opinion. They can’t say “This is the menu for the banquet” - that is why this approach is 
good - because this kind of requirement has come u p -  that is something particular about this 
project - why it is useful and why we are adopting the RAD approach.”

Links with:

2 NATURE OF THE STRATEGY 
12 THE IMPACT OF DETERMINANTS ON STRATEGY 
17 CONSEQUENTIAL REQUIREMENTS 
23 THE IMPACT OF PROJECT SIZE

Earlier Labels: None

(A) Provisional definition produced for concept card 19; 
Tangible and Abstract Representation

The importance of tangible and abstract representation depends on the strategy followed and, to an extent, the 
experience of user representatives and developers. Tangible representation is required particularly when users 
have little previous experience with a desired system. Abstract representation is required when the complexity 
of the system demands a robust specification.

(B) Short Memo on provisional definition for card 19

Note: The importance of tangible representation was highlighting within these case studies.

Memo associated with card 19

The concepts of tangible and abstract representation are linked with the formal documentation and 
communication note (card 13)

Card 20 CHANGES IN STRATEGY OVER PROJECT LIFETIME

B B discussed how the development process can develop as a consequence o f the complexity o f the 
Para 4 design task

“Some of them are stand alone, almost like look-up table - they’re fairly straight forwards, 
some of them are more complex, with many relationships with other tables with foreign keys 
or informal business rules between them that aren’t enforced within a database. So that 
meant that we had to write something a little bit different to handle that complexity versus 
the simple, on table look-up thing. So we had a timebox to look at the overall application 
design, and we came up with three or four models of complexity so that we could base - well
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this is a simple table so it’ll adopt this sort of model - this is a complicated table or area to 
maintain, it’ll adopt this sort of shape.”

C C noted the local customisation o f the expected process to reflect interpretation o f needs
Para 7

“I wanted to get set up the kind of learning mechanisms so we could actually implement 
things. So, I was partially successful in doing that in that I still had to do some more analysis 
but more than half of my time during that year managed to redirect into developing and 
actually implementing some of the ideas on a small scale.”

C C noted the way in which the evolution o f proof-of-concept was being applied to actual projects
Para 7

“He found ways of getting round that by putting offers down in a textual bit of the current 
reservations system but wanted to get it in a more structured form than that because there 
was no validation and it was messy to maintain. We came up with the idea of building the 
hotline project as the first attempt of putting out some of our product ideas to business and 
used that area of business to help develop our thinking. Half of my time, if not more, was 
spent managing that process, I had to do that in a very iterative way, to some extent we had. 
We managed to - the initial problem was that there was a DOS based selling program that 
layers on the top of the reservation system, used by most of the telephone sales people. We 
needed to try and integrate access to our database into that selling interface.”

C C mentioned the evolution o f specific responsibilities and roles as the project matures
Para 34

“This relation would change as the group increases?

Yes, I see it as a land of hierarchy of - because Terri would have gone through the initial 
iterations then that would have set the broad guidelines for the prototype. Having established 
the broad guidelines then there is less scope for changes by the sole user so less scope for 
them doing something we are unhappy with without introducing a very heavy 
communication need into the whole process.”

D D noted that a point develops where the contractual obligations come into play
Para 8

“The only problem you do get - I will say with an iterative lifecycle is that the users 
eventually get clever and they start realising - that once it starts getting towards an acceptable 
screen or system, they start asking for all the enhancement rather than the fixes. You have to 
appreciate a point you say, - You listen to the feedback but then you list those changes and 
enhancements and throw it back to them, this is going to cost you.”

D D noted that eventually stricter change control is enforced, highlighting a change in strategy
Para 9

“So the contractual relationship does have an effect?

Yes. Otherwise, you are going to get so many changes that you’ll never finish the 
prototype.”
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D D noted that control becomes an issue towards the end o f a project 
Para 10

“They would generally say. Well, we’ll give you that facility but it’s going to cost you. But 
yes, it’s a definite shift towards the tail end - at the start end it’s really, please give me 
feedback - towards the tail end, it’s give me feedback that’s relevant. You start getting a bit 
more contractual as you say, and you also have to start controlling a number of releases that 
you do, because there is a very big overhead in cycling round. I you are cycling round with 
lots of iterative changes, then that’s fine, but you hit a point, here’s a copy, you have a look 
at it. You have to control the number of those.”

D D noted that the cost o f developing prototypes for users eventually becomes too high - there is a
Para 10 cut-off point

“It’s not the number of iterations you do as the developer, it’s the number of iterations you 
release out and show to the user that carries the overhead I think, because there are always 
things to do, you’ve got to make sure it works, you’ve got to put the data in, there’s a lot in 
there. 1 think in the end we did four difference - four releases - in the end. Formal releases. 
And in that you kind of had, because every different component went through this loop, you 
couldn’t define the whole thing as a whole through a cycle, multiple choices, one they are 
done, they are out of the way.”

I I  noted that it was important to get agreement on strategy/process
Para 4

“What sort o f tools did you actually use in doing this work? Where your analysis and design 
tools - specifically, was the analysis and design specifically limited to the specification 
document?

Continue - when we got to analyse the problem, that was basically talking to people, finding 
out what the problems were. I didn’t use formalised package or anything which said, you 
had to do data analysis or you had to do modelling or that kind of stuff. We just did that, and 
produced a document which explained what we were doing and why we were doing it. By 
then we’d got to the point of everybody agreeing that this was the right way of going about it 
and the right way of doing it, and that was done in about the first two weeks of the project.”

I I  noted that the change control mechanism evolved as requirements were clarified
Para 10

“In the programming language Visual Gen, every time you read, or write to a database you
have a separate piece of code. So those are counted. But they all have to be tested, they all
have to be validated, so it was giong round to different processes. The database was 
changing all the time underneath that as well.

I  was just going to come to that. To what extent did changes in one side, the other side where 
they were building the database, impact on the interfaces work?

There was an impact. But once we got the change control interface knocked into shape a bit, 
then, because that went into a couple of iterations as well! ”

I I  noted that information needs drove the evolution o f the change control mechanism
Para 12

“And was the change control the same for your side o f the project?

There was one change control procedure.
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So what sort o f iterations did that go through? Did it start off as an informal process and 
evolve into a formal process?

Yes. We went through that in the first iteration a little while ago after the project had finished 
because there was a mechanism in place. Which was something like, a form would be filled 
in and would be signed off by the project manager or the team leader and as long as they 
were happy with it, it was ok. But of course that didn’t allow a lot of people to have their 
own input into it, and carry out a proper impact analysis. The second iteration was to have a 
proper impact analysis built into it. And that was far better because at least it went round to a 
number of people - to at least see what the change was. That was the second iteration. The 
third one was when each of those people had to write down the number of days it would 
impact their area.”

1 /  noted that the project made efforts to include extra participation when needed
Para 43

"How many ambassador users where there?

Four. Three that were on the project. Two that were very involved with the project, one that 
his business interest didn’t take off as much as it was going to, but he was still vey much 
involved in presenting the solution to users and to the - and the quality side of things as well, 
system quality rather than water quality side of things. Another one of the key users was not 
able to be involved all the time, and actually sat in another building most of the time, but he 
was the guy who was looking after the statuatory reporting area. So I was always going to 
see him or making sure that he was coming over to see us as much as possible. We made that 
iteration happen and that interaction happen.”

Links with;

1 THE IMPACT OF DEVELOPER EXPERIENCE 
5 EMERGENT REQUIREMENTS

Earlier Labels: None

(A) Provisional definition produced for concept card 20;
Changes in Strategy over Project Lifetime

The nature of the strategy is likely to change over the lifetime of the project. Initial influences will be 
particularly determined by the initial statement of objectives and methodology entities. As the project 
progresses, the demand for information exerted by the organisation and development pressures entities also has 
a part to play.

(B) Short Memo on provisional definition for card 20

Note: Overall, changes to strategy should be viewed as a beneficial step. A change in strategy can be a 
corrective step when the pressures for change or control become intense.
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Memo associated with card 20

It is recognised that the initial definition of Land’s (1989) categorisations may be innapropriate as a 
description. However, it is also argued that the labels used, adopted from Gutierrez & Greenberg (1993) seem 
appropriate. Otherwise, definition is that outlined in the provisional definition.

Card 21 IMPACTS OF STANDARDS AND GUIDELINES

A A noted that there were differing interpretations on system quality
Para 26

“So, incentives for both parties.

Yes, the terms are very good and they just said, “Oh, we’ll take the entire cost of the project 
and divide it by nine and just pay in nine monthly instalments”. We never got to the point 
where we were haggling over the bill every month - you spent that much time, you said 
you’d spend this much time - we have a view point every three months where we go through 
this sort of thing but it’s never been this sort of adversarial situation.

These are the key points on the project which stand out for me.

I t ’s amazing it worked so well considering the constraints first placed on the project initially. 
That may come down to one o f the things you may want to change.

What would you change?

The would thing 1 would definitely re-emphasise is the fitness for purpose. Thames put it 
through usability testing and gave us - look, as you’ve read before - and we’ve got a usability 
target. We’ve gone through several usability groups and it has been worthwhile W  what 
we’re doing is taking functions that work and having to change them to meet usability targets 
and that is something that is very time consuming - if we go on this 80 - 20 rule, we are 
definitely getting stuck into the 20% of things.”

A A noted that usability standards encroached on system quality
Para 28

“In what way? Would it be something like screen design or would it actually come down 
to....

In the main, it’s been interface design, rather than technology. For example, there are 
reports that we do that print that BA spent an awful lot of time coming up with a colour 
scheme - the headings in brown, the dates in pink, labels in blue. Users looked at it and said, 
right 1 don’t care. 1 just want black and white really. It adds nothing to the ability of a 
system to deliver information and at the time, it’s pretty puerile example but it’s a matter 
where they’ve been over-egging the pudding and it’s all on the interface design.”

B B noted that the application o f generic standards proved to be troublesome - usability standards
Para 32 dealing with specifics rather than the entire database

“Some o f  the migration and integration issues?

Theory and Practice of System Development Methodologies: A Conceptual Framework 321



Integration rather than migration. They were a very new usability group. They didn’t really 
have the resources or the time to structure that thing, it was very much driven on CUA 
manual guides, which again are very micro-level things, not macro - to create macro, 1 guess. 
Next time, it would be great if such a thing could be done.”

B B noted that there are competing pressures between the need to develop a system quickly and the 
Para 37 need, from the client, for comprehensive documentation

“1 would mention documentation, I think. We’ve not really talked about. Again, there are 
competing pressures. You can’t run a system on a Word Perfect document. You’ve got to 
run a system on compiled code. On the one hand, we had pressures from our end that the 
system had to be fit for purpose, then the documentation has to be fit for purpose -enough but 
not too much. And particularly, the tools we adopted. Visual Gen and so on, you don’t 
particularly have to be an IT guy to be able to go into Visual Gen and have a poke around 
and see the structure of your application - because everything is built up with small 
components you can generally see how it is put together. So that the actual hard copy 
documentation we provided - we tried to keep it as minimal as possible. The view from 
Thames -1 guess - if that we want as much documentation as possible because it doesn’t 
matter much about development, but for maintenance, we’ve got to fix the system when you 
are not here, so, we do.”

C C noted the impact o f development standards on work carried out
Para 23

"What would you disagree with?

Well, we’d give them - the time and cost ones, we’d give them a budget initially - we’d say 
that you’ve got this number of developer days that you can spend on this and do whatever 
you want to do within this time, so effectively, if they wanted to go outside of that, then 
they’d have to come back to us. The other areas where we’d have to veto is if they didn’t 
want our data entry API and they wanted to change something on that they we’d have a 
degree of control on that. That other area that we’d have a veto is if they were doing 
something that didn’t fit in, if we were planning to use this data entry method tool for a 
different group, if they were making a change that would make that unlikely, then we might 
want to veto.”

C C noted that guidelines influenced role descriptions
Para 35

"This relation would change as the group increases?

Yes, 1 see it as a land of hierarchy of - because Terri would have gone through the initial 
iterations then that would have set the broad guidelines for the prototype. Having established 
the broad guidelines then there is less scope for changes by the sole user so less scope for 
them doing something we are unhappy with without introducing a very heavy 
communication need into the whole process.”

D D noted the clash between the development approach and company standards
Para?

“Someone said this morning to me - you need another layer I there called management - I 
will tell you now that the biggest problem on the BMR project was the management of it. 
They have got their quality procedures, and you know you have your standard waterfall 
model of what you are supposed to be doing, and all change requests have to be monitored 
and everything like that.”
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Links with:

8 ORGANISATIONAL CONTEXT AND EXPERIENCE 

Earlier Labels: None

(A) Provisional definition produced for concept card 21 ; 
Impact o f Standards and Guidelines

Standards and guidelines can exert an influence over the methodology selected, the communication patterns 
within the development team and the behaviour of client groups (i.e. groups with an interest in the success of a 
project). They can also exert constraining behaviours on the system development strategy.

(B) Short Memo on provisional definition for card 21

Note: Standards and Guidelines can be defined as part of an organisations experiences, reflecting concepts 
such as ‘good-practice’ from the organisations viewpoint.

Memo associated with card 21

At this point it is uncertain whether a new entity or sub-entity of organisation needs to be developed to record 
this behaviour.At this point, it is assumed that this influence is a component part of the default structure and 
processes of a development team.

Card 22 THE IMPACT OF STAFF CHANGES / MUTABLE REQUIREMENTS

D D noted the problem o f releasing staff - example o f contract-based development - important
Para 5 people are released - example o f the criticality o f the project

“They start - towards the end you can almost see them build the model for you because they 
are arguing with each other about - “Oh, yeah, don’t we need that? No, where you’ve got 
that it’s all right”. They are appreciating what’s in there. Now, you don’t get that in every 
circumstance. It does depend on how it comes down more specifically how responsive the 
executives are. In this case, they were willing, these people were, dining the break there 
were about six phone call to do, but they all believed in coming down here. The senior 
medical officer would come down as well and they released doctors and nurses at great 
expense to the organisation, but they were willing to do that because they felt that it was 
important. The best argument - one of the ladies/nurses came in and said, “Oh, 1 thought we 
were going to be told about what the new system does”. And that was the ideology that they 
were used to, they would not be told that this one is now the new system and this is what it 
does, and not to be asked about what it did. She was very surprised that she was being asked, 
which is a big difference when we go into training people in the approach.”

D D noted that mutable requirements were brought about by organisational uncertainty
Para 18

“If 1 know their business, 1 can appreciate exactly why they are making the changes. They 
are trying to cater for the privatisation - they don’t know where they are going to be - that’s 
actually the worst case scenario for building a system - they could be taken over tomorrow 
and that can be thrown away - they are catering for everything. That is the difficulty this 
moment with this project - they are trying to cater for everything.”
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E E noted the problems with maintaining resources - uncertainty - losing staff
Para 15

“How would these be negotiated?

At the end of the sessions, Peter would make time and Chris, when it was Chris, to actually 
get them to agree that - prioritise what had to be done, give dates to it and who had to write 
what, and then 1 would write that down and I would feed it back to them so it was quite clear 
- this was an area that was a problem in this project because the poor project manager had her 
developer whisked away be somebody else that had more clout within the company, and said 
that his company had to have this resource and stuff and so it was very hard to keep this one 
going at the right speed sort of thing, one of the things that we were trying to instil into the 
finance people we were working to these tight time schedules, and that meant that they got 
responsibilities to make sure that people were available for testing it out and trailing 
whatever.”

E E noted the damaging effect o f staff turnover
Para 23

“What effect did the developer leaving the project have?

[The programmer] He was taken out but then he was allowed back in when he’d finished this 
other project so that held us up a bit. That was very unfortunate, as it held up the 
development side of it - she didn’t have enough political clout to say no, this is my project 
and he’s staying here.

Conflict - restricting resources?

Yes, if we didn’t get him back it would have completely knobbled it.

Couldn ’t you start with somebody new?

Well, I suppose it’s possible, but it’s very difficult. Yes.”

Links with:

1 THE IMPACT OF DEVELOPER EXPERIENCE 

Earlier Labels: None

Theory and Practice of System Development Methodologies: A Conceptual Framework 324



(A) Provisional definition produced for concept card 22; 
The Impact o f Staff Changes /  Mutable Requirements

This definition has two elements. The impact of staff changes was seen to be the most apparent mutable 
requirement in this study. A mutable requirement is a requirement that cannot be predicted or compensated for. 
Changes to staff, changes to the sponsoring organisations, legal or environmental changes can all be classed as 
mutable changes.
The main impact of mutable requirements is to promote more reciprocal communication within client groups 
and teams, in order to deal with these imcertainties. In addition to communication, mutable requirements 
generate uncertain short-term development pressures.

(B) Short Memo on provisional definition for card 22

Whilst communication may become reciprocal, the issue of trust also is a factor (Chudge & Fulton, 1996). If 
individuals are replaced then formal communication may increase with the new team member, before their 
capabilities can be assessed and new trust relationships built.

Memo associated with card 22

At this point, it is uncertain whether this determinant results from the organisation or development pressures 
entities, or if indeed, a new entity needs to be developed to illustrate the impact of the environment on the 
project. Currently, this is listed as a link between organisation and development pressures.

Card 23 THE IMPACT OF PROJECT SIZE

C C noted that project size and increasing complexity impacted on development approach 
Para 10

“The other thing I want to do is try and get to the point where we can put out regular 
improvements in the level of functionality for a series of iterative projects which enhance 
what a set of customers see on a regular basis, probably reasonably long iterations from a 
RAD point of view - largely because it is an operational system and we have to guarantee a 
very high level of availability, like 100%, and if it falls over, then you get shouted at. So, 
it’s not the simplest environment for a RAD person to work in. The quality attributes of the 
system have to be very high - there is a large user base and you have to have a very fast 
response and high availability which is a very unforgiving environment.”

C C noted that project size and increasing complexity impacted on development approach 
Para 11

“However, you want flexibility to allow those businesses to evolve as you go through. You 
don’t want to do it all on paper and then try and implement it in a large lump. Because they 
have stringent requirements, there is a cost in implementing each time which is higher than 
you would normally expect in a RAD project.”

C C noted the development o f explicit roles for specific users when project scale and geographical 
Para 12 limits exist (ie, idea o f a central user)

“Having done that, it would then go out to the local user representatives and work through 
the remaining iterations to get it refined to the eventual version that is used. Probably we 
would go through the first version that is initially used and that may be very shortly after my 
central user is finished with it. Then we would go through a series of iterations locally. I
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will assign a developer of this a fixed budget to work out and instruct him to go through the 
series of iterations. That’s the simplest one.”

C C noted that project size impacted visions o f complexity
Para 18

"What is the size o f the project team?

I’ve got four people up in Newcastle and just me in London, but I’m going to have one other 
full time member of staff plus three full time placement students - and together with that 
there are a couple of people in our infrastructure group that handle migration issues, and plus 
there are another couple of people that 1 have to liaise with - other bit part roles - the hotline 
project was relatively simple - 1 counted up and I had fifteen people that contributed in a less 
than trivial way. So it’s sort of quite frightening and this is the other challenge with this is 
the movement to the UNIX environment I’ve got - it’s sort of spanning various other 
organisations within our kind of IM services organisation - I’ve got UNIX people. I’ve got 
networks people. I’ve got distributed people.”

C C noted that scale affected development approach and the need for co-ordination roles
Para 19

"Is the project bigger than expected?

I find that - I’m having sort of - where I think that I add significant value is in having a clear 
view of the strategic direction and in terms of driving it from that perspective and in terms of 
dreaming up clever bits of functionality you can have there. If I’m not careful I find that I 
get bogged down with a lot of project management tasks, which involve chasing round 
people and making sure that everybody understands what is happening next, which again 
needs - I need to sort of split out a lot of those roles to ensure that I can still manage the 
project in a kind of iterative way which allows the ideas in their correct way - allows the 
ideas some life rather than a kind of minor role in the whole thing.”

C C noted that there is a needfor formal division o f tasks - explicit roles, as project grows
Para 19

“I’m succeeding in doing that by - I’m in the process of kicking the responsibilities for these 
over to a lot of other people so the implementation people will take over a lot of 
responsibility for rolling out a new site - ordering equipment, etc., and there is a lot of liaison 
with the IM services people that will look after the support of the thing once it is in place - 
I’ve passed that role on to someone else so that my focus is going to be very much on the 
prototyping effort and then specification and handover - the broad project control from the 
business point of view - so what enhancements we are doing next and just trying to works 
very closely with the telephone sales people and my customers in the central marketing 
department here.”

C C illustrates the impact o f infrastructure and project size - the needfor explicit project planning
Para 40

“Where there is a real conflict, it’s difficult when big bits of infrastructure need to be put in 
place and also you need to do it within the context of a fairly well defined vision - otherwise 
you run the risk of backing yourself into a comer. That’s my personal view. If it’s a long 
term project like this then you need to place more emphasis on those. So you can use RAD 
techniques in the development of those things, just be clear about how you are planning to 
do it. The vision doesn’t need to be detailed - otherwise you get into the analysis/paralysis 
stage that everyone seems to get into.”
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F F noted that in their case the change was visible. There was no needfor formal proof
Para 27

“With something as simple as “we would like another field on the screen” or “we would like 
a different way of unit information” - then it would be apparent in the next prototype. 
Because we were prototyping - because of the short timescales it was almost a weekly 
prototyping session where we would spend the Friday mornings prototyping they were 
coming over for a prototyping session. It was apparent at that sort of stage. No, I had no 
formal proof that it had been carried out - but then I Was aware of what the developers were 
doing so formal proof wasn’t really an issues. I was in the same office while they were doing 
it.”

H H  noted the impact o f project scale on verification
Para 13

“There would be a “champion” in the client area that would respond to it and he would have 
to initial it having seen it and vetoed it and this is policy - the management plan has to be 
initialled by a project champion in a customer area, a project manager in our area, and a team 
leader - can’t get away with not reading it - You can get away with it initialling it and not 
reading it - but if someone came along and..., for projects that are big enough, there would be 
external people who would be keeping a check on things - giving an external viewpoint, but 
this project because of it’s size - there are at the moment two people on the client side - one 
is the manager and one is the person in charge of the project - there is the team leader 
(myself) and the project-manager and those are die key people involved on the project.”

H H  highlights the differences between projects based on scale - and insulation tactics
Para 23

“I can see that on bigger projects where you have a number of developers a team leader in 
charge of 6-7 developers, and there are more important links to other departments in other 
working areas, and if they don’t have a positive viewpoint of this kind of iterative 
development - there could be a major stumbling block with us working this way, unless we 
can compartmentalise ourselves from them to the extent where they are happy.”

I I  notes that project size (team size) influenced communication patterms
Para 18

“So there was concensus and very intense comunication between people?

..And because there was small teams as well, it was definately based on the small team 
approach. If somebody said something and I did quite see how I fits in then we’d talk a bit 
about it, find out exactly where we were coming at it from. Then, if necessary, it might get 
raised with the project leader or the project manager before it dropped back down again to 
become a request - a change request - So there was quite a bit of, almost on every occasion, 
quite a bit of discussion went on before it was decided if it was a formalised change needing 
to be raised. So, ok if your change is inside that. If we’re talking about formalised changes - 
it’s what you’re focusing on is it?”

Links with:

19 TANGIBLE AND ABSTRACT REPRESENTATION 

Earlier Labels: None
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(A) Provisional definition produced for concept card 23; 
The Impact o f Project Size

This element is a characteristic of several entities, but particularly the organisation entity. It models the fact the 
the larger the development group and the more client groups involved then the more formal project 
communication becomes.

(B) Short Memo on provisional definition for card 23

Note: Defining suitable categorisations of project size is likely to be difficult. The major element to signify the 
importance of this group should be organisation. Geographical distance between a number of groups signifies 
the existence of large project groups or project size.

Memo associated with card 23

While a number of references are listed as highlighting the project size as an important factor in determining 
the development strategy (e.g. Benyon & Skidmore (1987)), this model will only reference size through the 
rigidity of process and structure characteristics of the Gowler & Legge (1978) model. There are other factors 
(systems characteristics being one) that could be used as an indirect reference to project size.

Card 24 THE IMPACT OF A METHODOLOGY

A A noted the use o f critical factors in DSDM
Para 23

“And every four weeks, we could show a major function - something new and, you know, 
now you can schedule reports. The advantage of a baseline structure and basically what I did 
was look at the DSDM underlying principles and critical success factors - and I got there and 
thought, right, what are the key factors and I saw frequent delivery as one of them because it 
doesn’t matter what problems you have, if people see you delivering something, they’re 
going to be far more supportive.”

I I  noted that there was a strong relationship between the DSDM approach to iteration and the
Para 54 contractual needs o f developers

“Are there any other things before we wrap this up that you would want to cover or address?

Not from the DSDM point of view. We talked about the focus didn’t we? and “just get on 
and do it” - don’t analyse too much.

You didn 7 get into the analysis paralysis loop that everyone else seems to get into?

No. No time! and it was because we stuck very much to the deadlines. It wasn’t the case of 
dropping out functionality unless it was agreed that functionality should be dropped. So we 
didn’t as far as I can relate anyway. There was no timebox - again getting into the DSDM 
environment, we’ve got to get it done, therefore drop functionality, just for the sake of it.”

Links with:

10 THE IMPACT OF DEVELOPMENT TOOLS
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Earlier Labels: None

(A) Provisional definition produced for concept card 24; 
The Impact o f a Methodology

The impact of a methodology operates at several levels. The terminology associated with a methodology can 
be expected to survive, particularly if it is compatible with the organisational standards, guidelines and general 
experiences. The impact of the characteristics of a methodology are expected to have an impact only as long as 
the organisational context and development pressures are compatible. Once communication and the level of 
requirements change in particular differs from that expected by the methodology, then the methodology is 
customised, and its direct influence is reduced.

(B) Short Memo on provisional definition for card 24

Note: Another impact is that an organisation may say that they are using a methodology, but use something 
completely different, or no formal methodology at all. This can be highly influenced by an organisational 
culture were such philosophies are compatible and where the developers are experts, and less likely to follow 
the procedural limitations of a methodology.

Memo associated with card 24

The provisional definition serves to define this concept. The three types of system development methodology 
(differentiated by the component values) are used to reflect the diferent degrees of impact that these 
methodologies will have.

Card 25 THE IMPACT OF USER COLLABORATION

B B noted that reciprocal communication was required to clarify changes to requirements
Para 12

“Who will make this decision? The person responsible for that change, will they discuss it 
with their opposite number...?

To decide whether it’s just business as usual, we’ll amend the application, or it’s a change to 
the requirement, is really made between a discussion between somebody like myself - the 
developer - and the architect for the application like the business analyst. So, once that 
changes, they may initially think that’s a defect, you know this application doesn’t maintain 
the time stamp on the table like it should do. The reasons why it does not do that is there’s 
no time stamp field so it’s not a defect, it’s a change requirement. Add a time stamp field to 
this table and we can do that for you. So then the process is if we’ve agreed between 
ourselves that we’ve got a change that needs to be done, we know what change it is, the 
business analyst would then raise the change in the best form to document that discussion.”

B B noted that the technical education o f the user is a bi-product o f combined user and developer
Para 36 projects

“There was a good cross-pollination between the team?

Yes. The user community, some of the guys were developing the help text for QE2, and they 
came up with all manner of technical Jiggery pokeries that impressed us and that was great. 
They know more about IPS than we do. They just loved it. They really bought in to the
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technology as well as the trials. They could see real benefit and they became the champions 
of their own system,”

C C noted that user representation was resulting after pre-project
Para 21

“The Phoenix project is sort of divided into four chunks - customer database, our orders 
database and our products database and this is oiu" products database and she’s sort of 
champion-cum-product manager for that and her role is to manage all the difference kind of 
constituencies of people who might want to use it. So, I think there’s a lot not, in terms of - 
what will happen is the initial few cycles are very tight ones without many implications with 
big implications but without much propagation of ideas, so between her and the developer 
and probably me, so I would kind of have an overview and say whether I’m happy or not 
with this - then it - the prototype would move on to the actual user, the target user of the 
system.”

D D noted that design was carried out using user terminology
Para 3

“Basically, what you are trying to do is this - you build that technically but you express it in a 
way to them that is theirs and they retain ownership so if they identify individual patients as 
“person”, you’d have to use that name in the entity even though it doesn’t make much sense 
because they would think that it is theirs and they will help you by giving you advice about 
why it’s there and whether it is not relevant and you tend to trail them to ask them for 
attributes on it, but not to a great extent.”

D D noted that technical training was carried out for users with experience o f the system
Para 3

“The facilitator came to me and said you’ve got foiu- hours to talk about the entity model in 
order to validate it, it was a question of saying, “Right, let’s express this in simple terms. 
What you would do was - you would express one to many as you would go up to the 
whiteboard, and that was the essential ingredient of a RAD session, I think, having a really 
big whiteboard! All you would do with the whiteboard is to put in a example to show them a 
one-to-many relationship, by example. They get that quite quickly. The most significant 
thing I find was, when I’d finished at the end, one of them came up and said, “You know that 
one-to-many relationship, shouldn’t that be many-to-many?” And this was a nurse that did 
not know anything about entity relationship modelling. They’d understood the concept by 
the end.”

D D noted the impact o f empowered users
Para 6

"Growing ownership?

Definitely, yeah. Because, when you give them back this nice big document, yes it’s 
technical, but every word in there, they know why it’s there and they they’ll go in a bit more 
detail and check the attributes. What normally happens is that if you throw - what we do 
give them is a manual at some rate - a copy of some aspects of the prototype, but we also 
give them the entity - relationship details, and also the function details, but because - 
normally what would happen with these people is that the would give it to the technical 
advisor and say, “Here, you read it” and don’t check them. But because these people have 
been involved in it and have seen the screens - they’ve told you that there has to be a fax- 
telephone number which they never told you until they saw the screen, they are willing to 
read it, and it works quite well, that really worked well.”
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D D noted that empowered users expect results
Para 10

“Is there a point where the formality has to increase?

Definitely, The level of the - towards the end you start seeing a definite shift. As they got 
cleverer, they got used to the concept of the way the feedback - they then would see the 
result of the change that they asked for appearing on the forms - they see themselves being. 
The other thing is - remember that they are fixated on what they want to achieve - and they 
see things on screen and say, That’s really useful, I could use that on another screen but the 
specification never implied that, but they can really use that facility. You’ve got the handle 
that with care. That’s a manager’s problem.”

1 I  noted that promotion through user involvement - led to the possible evolution o f technocratic
Para 49 users?

“Ok, we've covered quite a few areas and possibly we've covered areas - Are there any 
important aspects o f how RAD was used on this project that you feel we haven't covered, but 
you feel are very important?

Yes. One in particular is the ambassadors users almost swung themselves on two different 
fronts, 1) swung themselves around to understand what it was like developing a project 
because in the traditional style, they never get to see that - get input into it, they are very 
much a viewer of whats going on. Certainly at least one of the ambassador users on the 
project said that he learnt so much from actually working on the project and seeing what it is 
like from the IT perspective looking at the project. It was totally different, and he learnt so 
much about it that he could now relate to the type of things that went on in this black box 
called the IT department - he was now part of that - he could relate to the kinds of problems 
that IT development people had. That’s one aspect. The other was that they got very involved 
with it, you could see that it was their system, which I know is what the manual says you 
should be doing.”

Links with:

6 THE NATURE OF COMMUNICATION WITHIN A DEVELOPMENT TEAM 

Earlier Labels: None

(A) Provisional definition produced for concept card 25;
The Impact o f User Collaboration

The main impact of user collaboration seems to be an increase (generally) in the number of requirements being 
generated over time. Experienced users find it easier to develop requirements during the early stages of a 
project, and to take part in JAD type exercises. Less experienced need to be introduced to tangible 
representations in order to tap their emergent requirements.

(B) Short Memo on provisional definition for card 25

Note: This model makes no direct reference to the ease of getting user collaboration, other than the fact that 
expert developers aid the collaboration process and that collaboration will be determined by the nature of the 
communication channels open to the project.
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Memo associated with card 25

The provisional definition serves to define this concept.

Card 26 TYPES OF DEVELOPMENT PRESSURE
A A noted that time was the primary criterion for evaluating a change request 
Para 2

“You either recommend or decline change. What sort o f criteria do you use?

Firstly, time. If effort impacts on the deadline. Secondly is the importance of the change. I 
am very keen on QE2. 1 has what was call “ABC” priorities.”

A A noted that there was a critical need to identify data viewpoint information when developing in 
Para 1 0 a  fast iterative fashion

“We tend to go for a functional model, re: enquiry, which will in the first instance identify 
the specific enquiry and we will build that around (we may put some report labs up) and 
what we agree at that stage, and at the end of that model, is basically the content of the 
report. We say “What information is it you want?” on the understanding that we will go off 
and populate those results. We don’t have much use for the process model. We have got to 
how often and what format do you want handed in? So, first what do you want? and what 
information do you want to be shown in this report?”

A A noted the importance o f user experience in driving the project
Para 38

“I think it’s been very good for IBM in doing one of these mixed projects. I tend not to like 
projects which are just us doing something because you miss out on an awful lot. Those 
Thames people carry an awful lot of business knowledge and also they know the way that 
Thames works. You know, we really used very complicated technology on this project, they 
know how to get in touch with the helpdesk if something goes wrong, they know how the 
network starts - they have an awful lot of knowledge that we were just able to tap into.”

E E noted the role o f the developer in proof-of-concept work
Para 17

“Contractual basis?

Yes. Our role was, I think, to keep them on - they knew quite a bit - well, the project 
manager know quite a bit about RAD techniques and what to do, but had never actually done 
one before and so our role was to say, “Yes, you are going along the right way but be careful 
that you are not going to do this and what have you”. It was that side of it that we were 
involved with.”

H H noted the scaling o f change evaluation
Para 10

“How big is that change? If it is something new, how much effort is it going to require to 
build it and put it into the system. If it is something is going to overwrite something that is 
already in the system - again it is the magnitude - size of the change - how it would affect - 
how I would need to re-prioritise. If it is small change, when I’d just re-implement that - re
order my own task list. If it’s a major issue - I would need to consult my team leader, and 
we’d need to discuss. A Scaling process takes place - if it is small enough then I can cope
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with it myself but if it was major ripples then that’s okay, within my own arena but if I think 
that it is major enough, I inform my team leaders and perhaps any other developers if this is a 
multi-developer project. And we should re-prioritise but if it becomes a major issue - 
affecting the whole project then perhaps involves the customer as well as the project 
management itself.”

I /  noted that the development o f a novel product produced new avenues for the business
Para 52

“If it looked like the water quality wasn’t up to scratch in one area, then they could take 
maintenance people off one area, then they could take the maintenance people off one area, 
in the operations side, move them into this particular treatment works, get that sorted out - 
that was more critical that working on these other business areas - so as well as producing 
their yearly or six monthly statuatory reports for the regulators, they were using the same 
information, the same reporting structure to report on a monitor basis. Ideally they would 
like to operate on more than a monitor basis within the business, in order to maximise the 
performance of the water...

Sounds like they got more than just fit for purpose. This opened up areas o f system work that 
they hadn ’t envisioned in the first place?

Yes, absolutely.’

Links with:

2 NATURE OF THE STRATEGY
10 THE IMPACT OF DEVELOPMENT TOOLS
14 CHANGES IN COMMUNICATION PATTERNS
15 SYSTEM CHARACTERISTICS
17 CONSEQUENTIAL REQUIREMENTS

Earlier Labels: None

(A) Provisional definition produced for concept card 26; 
Types o f Development Pressure

Several types of development pressure are identified. The first type, which can be labelled as ‘automate’ 
represents a development pressure where the problem is well known and the requirements are defined. The 
second type, ‘augment’ represents a development pressure where the majority of requirements are known and 
there is some pressure for the strategy to allow requirements change. The third type, ‘innovate’ represents a 
development pressure where the requirements are uncertain and there are massive demands for change.

(B) Short Memo on provisional definition for card 26

Note: The major impact of all these factors will be in the extent of demands for the incorporation of change on 
the development strategy.

Memo associated with card 26

The provisional definition serves to define this concept. The labels describe the overall influence of user 
application knowledge and developer experience. No weightings are given to the relevance or degree of 
influence of these two attributes.
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Appendix D - Web Survey

System Development Survey
This survey is part of a PhD research study looking at the links between the 
organisational context in which a system is developed, the problem being tackled and 
the system development strategy utilised.

Please fill in all sections in as much detail as possible. The form should take around 
10-15 minutes to complete.

i f  you have problems with broken lines o f text try refreshing your screen (see 'view' 
menu option).

Personal details are only recorded so that we can get back to you - i f  required. 
Otherwise, individuals remain anonymous and your input is kept confidential.

Your name: I Organisation:

Email Addr:

1: The Project

You are asked to complete this questionnaire in relation to a recent (or current) 
project with which you are familiar.

1.1) What was the title of the project?

1.2) Please give a brief description of the project(if possible). In addition, please 
outline your own role in relation to the project:

1.3) What system characteristics did the product incorporate? (more than one 
of the options can be selected):

interactive 
Safety-Related *
Real-Time 
Embedded *
Defence

* Safety-related projects being developments where safety (in whatever form) is an 
important non-functional requirement. Embedded projects being software systems 
that are used to run hardware

NB. Some PC browsers have problems in handling multiple selections from selection 
boxes (like the one above). I f  you are having problems in choosing all the options 
you feel are applicable, please write them down in the text box below:
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2: Focus of Analysis/Initial Statement of Objectives

2.1) What development paradigm was used by the project?
In-house development- for another part of the company 
Contract-based development- for an outside client 
Generic/Shrink-Wrap development- for general use

2.2) Which of the following most closely describe the starting point for the project?

O The project started out without a clear view of the system to be developed, or 
of the underlying problem to be tackled

O The project started out with an explicit problem to tackle but without a clear 
definition of the expected application

O The project started with an explicit problem to solve and a clear definition of 
the expected application

O The project started with an explicit problem to solve and a clear definition of 
the expected application. In addition, the client has set the acceptance criteria 
for the project, and penalty provisions if criteria were not met

or other:

3: Development Pressures

3.1) Was the system to be developed designed to replace an existing manual or 
automated organisational system? O Yes O No

3.2) Which of the following describes the development pressures (in generating and 
using requirements) faced by the project?

Only make a choice i f  the system was to be used by a user/operator and had an 
identifiable user population

O Users/Representatives had little or no experience with a system of this kind. 
As a result, they were unable to offer tangible requirements or ideas until a 
concrete representation (prototype) was available
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o  Users/Representatives had some experience with similar systems in the past 
and they were able to put forward ideas and requirements for future systems

or other:

The next section looks at the skills of developers and the degree to which their 
familiarity with the application being developed contributed to their knowledge of a 
suitable definition.

3.3) Which of the following, in your opinion, describes the degree to which 
developers (in general) were experienced in this type of development?

O Developers had limited experience in developing a system of this kind and 
some experimentation was required to evaluate technical options

O Developers had some experience of developing similar systems in the past 
and had a limited ability to predict changes or other types of uncertainty

O Developers were experts in a particular problem domain and had a clearer 
understanding of technical options and possible solutions

or other:

4: The Organisational Context

In considering the organisational context, we are really looking at the context within 
which the project is based, and are therefore looking at the structures and processes 
(specific to the project) within the developer, the client, and developer/client 
communication.

4.1: Structure of the project

4.1.1) Which of the following most closely describe the job roles within the project?

O Responsibilities and job roles were explicitly defined. No-one on the project 
could carry out tasks for which they didn't have authorisation

O While there were notional job roles and responsibilities, project personnel 
tended to carry out a range of tasks when they were required to do so
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or other:

4.1.2) Which of the following most closely describes the manner in which changes or 
requests for verification were addressed?

O All requests for changes had to be routed via the project manager or to 
personnel at a higher level in the project structure.

O Possible changes would generally be discussed by the appropriate parties 
before action was decided (on an informal basis).

or other:

4.2: Processes within the project

4.2.1) Which of the following most closely describes the degree of stability in 
project-related processes

O Processes were largely stable. Interaction between stakeholders (or 
participants) in the project occured at pre determined times.

O Processes were subject to change. Interaction between stakeholders (or 
participants) in the project was random - occured as and when needed.

or other:

5: System Development Strategy

5.1) In your opinion, which of the following points most closely summarise the 
system development strategy that was taken?

O The emphasis was on a constantly changing specification, adaptive code and 
minimal use of design documentation.

O The emphasis was on the use of experimental methods, including 
evolutionary or iterative prototyping.
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o  The emphasis was on producing a robust design and implementation, but 
allowing limited flexibility and ability to react to change.

O The emphasis was on the production of error-free code and an accurate 
transformation of the specification into design material.

5.2) Which of the following most closely match the model of development used?

O Stage-based models of development: A variation on the waterfall software 
Ufe-cycle model is used ^

O Iterative models o f development: Spiral or iterative build models of 
development are utilised

5.3) Which of the following most closely match the emphasis of the development 
strategy?

O Emphasis on high-level design: Design activities are closely regulated and 
monitored

O Emphasis on a mixture of high and low-level design: Although some 
procedural restrictions may be in place, low-level design tasks are largely 
unregulated

O Emphasis on low-level design: There was little regulation of day to day 
practice

6: Outstanding issues

6.1) As far as you can recollect, what forms of changing requirements had a 
particular impact on the project and what was the extent of that impact?

Answers on the bi-polar scale refer to how confident you are with options at each 
end o f the scale. I f  you feel that there is a 'major impact' choose the option on the far 
right. I f  you felt there was some impact, but you don't feel you could define it using 
either o f the opposing labels, then choose one o f the options in-between

6.1.1) Mutable Requirements: Changes brought about by changing 
organisational goals and environmental turbulence eg. change because of 
organisational restructuring mid-way through the project
Negligable impact O O O O O Major impact

6.1.2) Consequential Requirements: Changes brought about as a consequence of 
particular design decisions, or through the testing of prototypes eg. change 
when users discover new ways of working etc, change when technical staff 
discover a new way of solving a technical problem
Negligable impact O O O O O Major impact
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6.1.3) Migration Requirements: Changes when there are difficulties in moving 
from the current state to the desired state eg, change when considerations have 
to be made for the technical platforms the working version will have to work on, 
data management etc
Negligable impact O O O O O Major impact

6.1.4) Emergent Requirements : Changes when participants slowly develop a 
better understanding of what they really want eg. Users clarifying what they 
really want and negating previous requirements
Negligable impact O O O O O Major impact

6.2) Was a method or methodology used in order to aid the analysis and design 
of the system?
O Yes O No

6.3) If the answer to the last question was 'Yes', which method(ology) was used?

Infôrmaïîbh Ëhglhëërïng 
SSADM
Yourdon (or SA/SD)
A S y stem s A pproach (SSM, ETHICS etc) 
An O bject-O riented M ethod 
Jack so n  S tructured Design

or other (please specify)

6.4) If the answer to 6.2 was 'yes' - Was the method used in its entirety? 
O Yes O No

If not, what aspects of the method were not used, and why?

6.5) Which of the following tools or techniques were used on the project? (A number 
of selections can be made)

Structure C harts Entiiy-Relationship M odels
D ata Flow D iagram s Rich P ictures
Entity-Life H istories Flow-Charts
Brainstorming C lass  d iag ram s
JAD W orkshops S ta te  Transition D iagram s
Prototyping Review s Story boarding

NB. On some PC based browsers there are problems in selecting multiple options 
from a list like the one above. I f  you are having problems in selecting more than one 
option from either list, please type in your selections in the following box.
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or other (please specify)

6.6) Which tools or techniques do you feel are particularly important (given the 
project you were working on), and why?

6.7) In your opinion, what are the tool or technique characteristics (for analysis & 
design) that you feel are particularly important? (for the project you were working 
on)

6.7.1) Tools/techniques that help us to experiment, attempt different 
interpretations in order to improve understanding of the design problem or 
make choices with design alternatives
Not Important O O O O O Very Important

6.7.2) Tools/techniques that help to illustrate the underlying models of the 
system, illustrating system behaviour, structure etc.
Not Important O O O O O Very Important

6.7.3) Tools/techniques that give us a concrete idea of the way in which a system 
can be realised and give a visible impression of what the system will look like
Not Important O O O O O Very Important

6.7.4) Tools/techniques that help in communicating important analysis or design 
information between the designers, or between designers and other participants
Not Important O O O O O Very Important

6.7.5) Tools/techniques that help us to explore analysis and design issues, to 
explore issues of complexity and aid the understanding of complex 
organisational and technological problems
Not Important O O O O O Very Important

7: Problems

7.1) In any given situation, there will be a number of constraints that can hinder the 
strategy chosen for system development. How applicable were the following 
situations to your project?

7.1.1) New requirements or changing requirements were coming in at too fast a 
rate for us to cope effectively
Not Applicable O O O O O Very Applicable

7.1.2) It would have been nice if we could get together with the user
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representatives on a more regular basis, as it was, we were just getting too little 
feedback
Not Applicable O O O O O Very Applicable

7.1.3) We had a number of difficulties in fitting the approach we took with the 
quality assurance procedures that we had to follow
Not Applicable O O O O O Very Applicable

7.1.4) Turnover of staff (with connections to the project) was a major problem 
and distrupted the project.
Not Applicable O O O O O Very Applicable

7.1.5) Too much attention was paid to user interface issues and not enough to 
the underlying functionality of the system
Not Applicable O O O O O Very Applicable

7.1.6) Getting agreement on changes was a time-consuming process, even when 
the change seemed to be very minor.
Not Applicable O O O O O Very Applicable 

8: General Comments

Are there any other aspects of development practice that you feel are particularly 
important and haven't been covered within this survey? Are there any other points 
that you would like to make?

Many thanks for taking the time to fill in this form!

David Fulton
Department o f Computer Science 
University College London

Subm it Survey entry C lear form
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