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Main Point:

System developers quickly acquire knowledge of the benefits and limitations of
system development approaches and this knowledge enables them to adopt or adapt
methodologies according to the scope and scale of projects.

Key Points:
The acquisition of knowledge by information system development has received
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Developers’ are found to acquire knowledge more rapidly than could be expected.
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as well as its information system development.
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Introduction

Information systems continue to be a source of competitive advantage (Chaffey and
White, 2010; Chen and Tsou, 2007; Zhang and Lado, 2001) yet their development has
long been known to be problematic. Information system development (ISD) is often a
highly complex and time-consuming task and the literature portrays a rather uncertain
picture of its management, and whether Information System Development
Methodologies (ISDMs) do in fact contribute to project success (Grant and
Ngwenyama, 2003). Initially plagued by the lack of formalised methods (Avison and
Fitzgerald, 2003), the profusion of highly structured approaches has still not
prevented development projects from ending in failure (Standish Group, 2010; Siau

and Tan, 2005; Yeo, 2002; Winklhofer, 2002).



Developers face many difficulties including failing to adopt an appropriate approach
(Siau and Tan, 2005; Yeo, 2002; Winklhofer 2002; livari, Hirscheim and Lein, 2000).
In addition to this, the lack of flexibility afforded by some approaches as well as
combinations of budget and schedule overruns, failure to meet user requirements and
the influence of other organisational changes can all have deleterious effect upon the
planned development (Siau and Tan, 2005; Yeo, 2002; Winklhofer, 2002). The social
and human aspects of ISD have seen a growth in interest, including the information
behaviour of system users (Fidel and Pejtersen, 2004), ISD leadership (Faraj and
Sambamurthy, 2006), the effect of reward systems on project success (Mahaney and
Lederer, 2006; Walsh and Schneider, 2002) and the conceptualisation of participant
engagement (Mattia and Weistroffer, 2008). However, even the recent development
of ‘agile’ methodologies has failed to reconcile the paradoxical requirements of
flexibility and standardisation (Galal-Edeen, Riad and Seyam, 2007; Ferneley and
Bell, 2005) and ISD research continues to focus upon methodological analysis,
selection and development (Liviu, 2014).

Projects and Knowledge Management

Mainstream project management has long recognised the importance of, and
techniques for, managing budgets, project timing, project planning and change
management and possesses an extensive and growing body of knowledge: for
example, project manager’s culture and style of conflict management (Mohammed,
White and Prabhakar, 2008), female project manager’s leadership and managerial
behaviour (Neuhauser, 1997), leadership style and innovation in construction projects
(Bossink, 2004), project management style and new product development success
(Thieme, Song and Shin, 2003) and the skills of effective project managers (El-Sabaa,
2001). The importance of managing knowledge within the project management
environment has also been widely recognised (Akhavan and Zahedi, 2014; Gasik,
2011). Lundmark and Klofsten (2014) for instance, examine the ways in which
project managers attempt to acquire knowledge and the resultant benefits upon project
creativity, while Todorovic et al (2014) conclude that performance metrics may be
used to effectively drive knowledge acquisition and Whyte and Minnaar (2014)
investigate the knowledge requirements of new project members, recognising that

those knowledge requirements change over time.



The significance of effective knowledge management has also been acknowledged
within the specialised context of ISD projects. Pee, Kankanhalli and Kim (2010)
along with Karlsen, Hagman and Pedersen (2011) emphasise the critical importance
of knowledge sharing within and between IS projects. Reich (2007) identifies the
aspects of information technology projects that are dependent upon developer
knowledge while Siva (2012) acknowledges the barriers to successful knowledge
management in distributed system development projects. System developers
themselves are seen as key to effective project management since their individual
knowledge is an antecedent of team performance (Lee, Park and Lee, 2014; Tesch,
Sobol, Klein and Jiang, 2009; Patnayakuni, Rai and Tiwana, 2007; Tiwana and
Mclean, 2005). System users have also been identified as important contributors of
valuable knowledge during system development initiatives (Hsu, Lin, Zheng and
Hung, 2012). Despite this realisation, Rosenkranz, Vranesic and Holten (2014) note

that the process of knowledge production in ISD needs greater understanding.

What has received minimal attention to date is the development of the developer,
specifically, how their knowledge of the process of systems development influences,
and is influenced by, the act of developing information systems. While the importance
of developer knowledge is recognised, and approaches to improving knowledge
transfer and acquisition have been proffered, the rapidity with which developer’s

knowledge matures is not known.

This is a significant question to pose since the results may have implications for
knowledge management and ISD strategies within organisations. For instance, if
developer knowledge is only acquired over relatively long periods of time then
initiatives to foster and utilise new knowledge among developers must acknowledge

that results are unlikely to be realised in the short-term.

This study has introduced the importance of innovative ISD, its origins and evolution,
and the significance of system developers in the process. The next section explores
the literature that highlights the importance of the developer in the process of system
development and how their knowledge determines the selection and use of structured
approaches. Recognising the difficulties in defining the term knowledge, the study
arrives at a concept of knowledge that avoids epistemological paradox and allows its

acquisition to be empirically evidenced.



An exploration is made of the acquisition of knowledge of a group of system
developers engaged in two consecutive phases of ISD project in an international bank
in France. Evidence is gathered through observational research, instantaneously
sampled field notes, content analysis of electronically stored project documentation

and semi-structured interviews, over a period of one year.

The data analysis and discussion sections are structured according to the research
purpose, discussing, in turn, how the developers’ knowledge shapes the choice of
structured approach, how the choice of structured approach shapes the developers’
practice and finally, how the developers’ experience shape their adaptation of the
structured approach.

Structured Approaches & Developer Knowledge

Fitzgerald (1996) describes the inadequate recognition of the personal preferences,
experiences and characteristics of developers in systems development. Structured
approaches do not cater for human factors such as learning and creative thinking that
can be instrumental in delivering successful projects. Brooks (1987) states that
systems development is a creative process, that schemes should be put into place to
nourish creative people and that it is important not to lose sight of the fact that it is
people and not the chosen approach that actually develop systems. Davis and Olsen
(1985) concur that developers gain knowledge with experience and that this is a vital
factor in successful systems development. Vitalari and Dickson (1983) also emphasise
the importance of learning over time, concluding that developers acquire a range of

strategies to apply in different systems development projects.

Developer experience can be seen to be an issue that significantly affects the adoption
and use of structured approaches. Lee and Kim (1992) and Kozar (1989) suggest that
inexperienced developers are more likely to follow a structured approach rigorously
whereas Leonard-Barton (1987) noted that experienced developers are more likely to
use them. Fitzgerald’s (1997) study explores the relationship between developer

experience and adoption of a structured approach (Figure 1).

[Insert Figure 1 Here]



Fitzgerald (1997) finds that training and education determines system developers’
likelihood to utilise a structured approach. Developers with little or no prior
experience may find the formal structure attractive. As they gain experience of using a
particular approach then they are likely to gain knowledge of its limitations and
drawbacks whereupon they abandon its rigid prescription. Later, as knowledge and
skills are further enhanced, they are able to adopt and adapt a given approach to suit
their particular personal and situational requirements.

Exploring the knowledge dimension of information system development

A universal definition of knowledge is probably elusive (Fernie, Green, Weller and
Newcombe, 2003), therefore, in order to conceptualise developer knowledge it is
necessary to understand the various forms that knowledge may take. The terms tacit
and explicit knowledge depict a fundamental characteristic of knowledge that has
found almost universal acceptance in modern study. Knowledge is broadly
distinguished as that which is explicit, or easily transferred or observed in the form of
speech, text, graphs and signals, or that which is tacit, or often difficult to articulate or
disseminate, resides within the individual and is highly personal, created and
reaffirmed by our unique values, beliefs and experiences (Cook and Brown, 1999).
Clark and Geppert (2002) classify these conflicting streams of knowledge
management research that from one perspective consider knowledge to be a
commodifiable and transferable resource, but alternatively recognise the complexity
of knowledge transfer and its social and situational dependence. These polarized
notions of knowledge have lead to much debate, and even to challenges to the term,
and practice of, ‘knowledge management’ (Bouthillier and Shearer, 2002; Hildreth
and Kimble, 2002; Wilson, 2002).

Cook and Brown (1999) explore the multi-faceted nature of knowledge, noting the
many different perspectives and definitions that can be further divided along the
dimensions of subjectivity-objectivity and individual-group. In attempting to move
away from further classifications of knowledge that contrive to expand the divides
along those dimensions, much of the literature unites them through understanding that
work that is performed by individuals involves both knowledge and action (Karlsson
and Wistrand, 2006; Osterlund and Carlile, 2005; Bedny, Karwowski and Bedny,
2001; Bedny, Seglin and Meister, 2000; Alavi and Leidner, 1999; Miller and Mortris,



1999; Leonard and Sensiper, 1998; Mukherjee, Lapre and van Wassenhove, 1998;
Nonaka, 1994; Lave and Wenger, 1991). Such ‘knowing as action’ is said to “bridge
the epistemologies” (Cook and Brown, 1999, p383) of the polarized dimensions.

It has been postulated that disparity in structured approaches to systems development
has made the acquisition of actionable knowledge problematic (Loucopoulos and
Layzell, 1989). Although the type of activity or method has been found to be less
important than the working environment in determining the extent of knowledge
generation and learning (Choo, Linderman and Schroeder, 2007) the choice of
structured approach is likely to have a profound effect on the knowledge that project
participants gain, both of the approach itself and of the organisation and its
information system. Furthermore, the literature suggests that this knowledge will be
developed experientially as well as experimentally and refined over time (Sennet,
2008; Alonderiene, Pundziene and Krisciunas, 2006; Cavaleri, Seivert and Lee, 2005;
Oyeleran-Oyeyinka, 2004; Miller and Morris, 1999; Pfeffer and Sutton, 1999;
Leonard and Sensiper, 1998). Interestingly however, there is no suggestion how long
such developments may take other than inferences to knowledge acquisition taking
place over ‘extended periods of time’ (Engestrom, 2000; Blackler, 1995). Selection of
an appropriate approach is therefore not only a question of technical suitability from
the perspective of system design, but also one of complementarities with an

organisation’s knowledge strategy.

Through conceptualising develop knowledge as that which is actionable, or which can
be observed in the form of work, the problem of attempting to access or assess the
knowledge of individuals is overcome. ISDs work may be either their contribution to
designing and coding information systems, or their efforts to adopt and adapt their
approach toward system development itself. Using Fitzgerald’s (1997) study (Figure
1), a trendline can therefore be applied to represent the acquisition of knowledge by
developers that is used to modify the approach that they take toward system
development (Figure 2).

[Insert Figure 2 Here]



Research Purpose
This study is made upon the activities that system developers undertake. These

activities form the locus for the acquisition of knowledge, and are observed in the
form of modifications that they make to their approach to system development. By
studying developers’ knowledge acquisition, this study furthers the understanding of
ISD that has hitherto largely focussed upon the study of the structure, benefits and
difficulties of approaches to system development. Based upon a case study of a
department of an international banking organisation in France it explores,

1. The rapidity with which developers acquire knowledge in order to
modify their approach toward system development.

2. How developer knowledge shapes the choice of structured approach
(Adoption)
3. How the structured approach shapes developers’ practice
(Abandonment)
4. How the developers’ experience shapes the structured approach
(Adaptation)
Methodology

The work is exploratory in nature and so a case study approach is adopted for its
usefulness in uncovering ‘why?’ and ‘how?’ phenomena occur (Yin, 2003). Case
study is defined by Yin (1994, p. 13) as "an empirical enquiry that investigates a
contemporary phenomenon within its real-life context, especially when the boundaries
between phenomenon and context are not clearly evident and relies on multiple
sources of evidence". It is especially suitable for studying phenomena in highly
complicated contexts (Stuart, McCutcheon, Handfield, McLachlin and Samson,
2002). Case selection often plays an influential role since the selected case(s) will
have to provide valid information to support the theory building and explanation.
Some academics declare the use of multiple cases is likely to create more robust and
testable theory than single case research since multiple cases improve reliability and
validity (Yin, 1994; Eisenhardt, and Graebner, 2007; Barratt, Choi and Li, 2011).
Voss, Tsikriktsis and Frohlich (2002) however maintain that fewer numbers of cases
affords the opportunity to engage in deeper investigation. Dyer and Wilkins (1991)
suggested that single case studies enable the researchers to understand the phenomena

under investigation in much greater detail.



The Project
The development project consisted of three separate phases and employed a team of

three system developers. Phase 1 involved the development of the organisation’s
internal information systems, those that were used solely by the employees and
supported the day-to-day functioning of the business. Phase 2 involved the
development of those external information systems that interfaced with customers and
other corporate stakeholders. A future system development initiative, Phase 3, is
mentioned during the investigation but did not form part of this study. The
examination of Phases 1 and 2 took place over a period of one year.

Data Collection Methods

Three different approaches were used to capture the detail of the case consisting of
participative observation, content analysis of project documentation and semi-
structured interviews. Through using this methodological triangulation (Jick, 1979)
the study can claim a degree of validity and recoverability (Checkland and Holwell,

1998).

Action research was carried out whereby the researcher acted as a participative
observer (Gans, 1999; Vinten, 1994; Bositis, 1988; Pohland, 1972). The principal
researcher undertook 40 hours of first hand observation during Phases 1 and 2 of the
project. Records were made of instances where the system developers discussed or
took action about the development methodology that was employed. Any other
actions or issues arising over the course of the project were instantaneously sampled

and recorded in field notes (Paolisso and Hames, 2010).

Continuous observation of the system developers was not practicable therefore
observational analysis was substantiated with content analysis of the project
documentation. All project documentation was held electronically on the
organisation’s intranet permitting rapid retrieval and reducing the risk of omitting
documents from the investigation. This information was compiled and contributed to

the field notes.

Observational analysis and content analysis adopted the group of system developers
as the unit of analysis. In order to gain deeper understanding of individual developer’s
approach toward the system development methodology being employed, semi-
structured interviews were conducted with each developer. The interviews were based

upon a questionnaire that was developed from the themes identified within the



literature. These explored the individual’s perception of the type of system
development methodology employed, the effectiveness of the approach along with the
need and efforts to modify the approach. This approach allowed the interviewer to
modify questions and to follow emergent themes or issues raised by the interviewee
(Bryman, 2008). The interview questions were developed cyclically to improve the
validity and reliability of the participant observation method (Becker, 1958; Halcomb
and Davidson, 2006; Miles, 1979). Following preliminary analysis of preceding
interview data, subsequent interview questions were refined and introduced to gain
deeper understanding of salient issues and to following interesting and emerging
themes. Each interview lasted approximately two hours, they were recorded using a
Dictaphone and transcribed by the interviewer in order to reduce the risk of
incorrectly interpreting responses (Opdenakker, 20006).

Data Analysis Methods

The primary investigator thematically coded the interview transcripts according to the
themes identified in the literature review (Boyatzis, 1998). These were generally
concerned with the identification of formal development methodologies and phases,
instances of methodological adoption, adaption or abandonment, and difficulties
surrounding the completion of the project. The second investigator undertook a
thematic analysis of the field notes according to the same themes. The third
investigator carried out conceptual content analysis on the project documentation
along the themes identified in the literature to gain an objective historical account of
the development of the information system (Ritchie and Lewis, 2003; Robson, 2002).
A collective comparison was made by all investigators to compare the dominant
themes identified in the three data sources. The dominant themes form the basis for

the discussions and conclusions made in this study.

Analysis

Choice of Structured Approach
A document was retrieved from the company’s intranet that details the methodologies

to be used for IT development projects:

1t is Group policy that all IT projects of any magnitude (greater than 10 man/months
effort) must use an approved project development methodology to provide an orderly
framework within which project progress can be monitored and project risks
controlled. The Group has approved two industry-standard project development
methodologies for use under different circumstances as may be appropriate. These



are: The Rational Unified Process (RUPs) - 5% of projects; The [Traditional] System
Development Life Cycle (TSDLC) — 95% of projects.

Despite corporate policy stipulating the structured approach to be employed,
according to the interviews carried out with project participants, no methodology was
used to facilitate the development of Phase 1. However, the documentary evidence for
the system migration initially contradicted these findings. The documentation found
on the company intranet indicates that the TSDLC methodology was followed.
Firstly, the Terms Of Reference (TOR) for the project was retrieved which outlined
aspects such as the project objectives, goals and benefits, and even stated “...This
project will follow a standard waterfall model...”. The dates that the project
documents were produced were checked and were found to have been written at the
prescribed points in the TSDLC. Despite the correct timing of the production of
documentation a minimum of output was actually generated: only the TOR and a
small number of technical documents were found. This, coupled with the statements
from interviewees, suggested that the TSDLC methodology was not adopted in such a
way that it provided structure or guidance to the work being undertaken. In fact, the
minimal documentation that was generated appeared to have been produced simply to

indicate that the project was conforming with Group IT policy.

From the researcher’s observations and analysis of the project documentation no
projects were being undertaken or were planned using the RUP methodology. Prior to
beginning work on Phases 1 and 2 none of the project participants had experience of
the TSDLC,

“...Nobody has trained us on the SDLC method; we have trained

ourselves, so it’s very much a learning experience...”

“..I also think the training of this methodology is very important. But we
currently do not have any training on the methodology...”

Learning from mistakes
The interviewees identified a number of difficulties that arose during Phase 1 of

the system development that resulted in their decision to comply with corporate
policy and adopt the TSDLC during Phase 2:
“..There was a lack of resources. There was a lack of method. And we

had to work quite quickly to get the migration to happen on schedule. We
use Phase 1 as an experience. Now we follow a strict methodology...”

“..We didn’t actually use a methodology for the system migration, which
let the project down a lot. There was no structure to the project which

10



therefore led to a lot of delays. This was a learning point for Phase 2. We
now follow the SDLC and the project so far has been running a lot
smoother...”

The learning opportunity that Phase 1 presented was recognised and valued by all
staff, and they noted that they were continuing to learn how to apply the approach
during Phase 2, in readiness for Phase 3:
“..We use Phasel as an experience. Now we follow a strict
methodology...”

“...There was no structure to the project which therefore led to a lot of
delays. This was a learning point for Phase 2...”

“..We learnt a lot from Phase 1 and now we are learning from Phase 2
and thinking about what we can change so Phase 3 runs smoother...”

The documentation relating to Phase 2 confirmed that the TSDLC approach was being
followed. The TOR and a significant number of technical documents relating to
project content, problem solving and progression were in place on the company’s
intranet. One respondent commented on the way that development methodologies
were used for smaller projects:

“..We don’t worry too much on smaller projects, we just do whatever is

needed to make the changes...”
The response shows that for smaller projects the methodology was not strictly adhered
to. This is important since the Group’s IT Policy specifically allows methodologies to
be modified to suit projects of different scope and scale. Observation also showed that
the methodology was not followed as rigorously in the smaller projects. The reasons
for not following the methodology in these cases appeared to be at least partly due to
the reduced number and complexity of user requirements. This gave the opportunity
to move through each stage more quickly providing some of the requirements of the
methodology were abandoned. Interviews also indicated that project participants were

not as worried about following the methodology as rigorously on smaller projects.

“..Smaller projects just get done as quickly as possible...”

“...Documenting small changes does not matter so much...”
What is not clear is whether this was due to the lower impact and therefore lower risk
involved with smaller projects, or was due to the project participants’ continued lack

of understanding of the importance of adopting and adapting a structured approach.

11



Developer experience
According to the interviews, all staff felt that a methodology was vital for project

success. The benefits that adopting a structured approach brings were numerous and
identified by all respondents. It was recognised as being valuable to structure and
organise projects, aid communication, allow for consistency across projects, break
down responsibilities, facilitate with decision-making, meet deadlines and construct

plans:

2

“..Yes of course!...

“..Firstly it is vital because we must know who has approved what. It is
also particularly important for us as we work are working with another
country. The methodology allows for consistency and enables both parties
to follow a clear structure. It is important to keep a good relationship
between countries as well and the methodology aids this by clearly being
able to identify who is responsible for what. We suffered a lot from the
lack of methodology in Phasel and this bad experience has allowed for us
to learn from it and progress...”

Even though the need for a structured approach was identified after their experiences
during Phase 1, and the benefits of using the TSDLC were clear through observation
of progress with Phase 2, the interviewees experienced some problems with adhering
to the process,

“..There is a lot of paper work involved in the methodology though, and

this is very painful for a small team...”

“..They take a lot of time to put together because of the amount of detail
that is required. We have to be sure that we have been clear in the
documents of what it is we require so that problems do not occur...”

The quantity of information and level of detail that was required to complete the
project documentation was thought highly demanding. This was evident in the
proportion of documents that were left incomplete. It was thought that the
documentation may have been compiled retrospectively, after project completion, and
therefore much of the required information was no longer available. However, our
previous analysis of the dates at which documents were compiled showed that
documents were in fact initiated, though not completed, at the expected times in the
development process. It later became apparent that by the time the relevant
information had been captured in order for the documentation to be completed, the

task had already been finished.
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When asked about the importance of tailoring methodologies to suit circumstances
after gaining experience of the TSDLC during Phase 2, the interviewees each

identified several common improvements they would like to make,

e Standardised documentation: At present each project manager
develops their own.

e Fixed response deadlines: Response to technical queries often
takes several weeks.

e Effect of changes: It is difficult to ascertain whether proposed
changes will affect only local systems or will impact on the global
business systems.

Discussion

The corporate policy document that specified which structured approaches to use, also
outlined the purpose and phases of the TSDLC, and details the paperwork records that
must be generated. It even suggests that the methodology can be adapted to suit
projects of different magnitude. Recognising that structured approaches often need to
be modified to suit circumstances is an encouraging sign. However, the TSDLC is
known to be a particularly difficult development approach to adapt (Plyler and
Young-Gul, 1993).

Stipulating the approach that must be adopted when developing information systems
would potentially prevent the organisation from benefiting from the knowledge of its
developers. By constraining their choice of approach they would be unable to draw
upon their skills and experience to shape an approach that would perhaps be more
appropriate, effective or practicable in a given situation (Lee, Park and Lee, 2014;
Karlsen, Hagman and Pedersen, 2011; Pee, Kankanhalli and Kim, 2010; Tesch,
Sobol, Klein and Jiang, 2009; Patnayakuni, Rai and Tiwana, 2007; Tiwana and
Mclean, 2005). Undoubtedly, dictating the approach to be used has some advantages,
such as ensuring commonality of approach, and standardising documentation, which
could both be useful for ensuring conformance with audited quality standards such as

ISO9000.

The observation that none of the developers had experience of TSDLC prior to this
project is somewhat surprising given that it is arguably one of the most well known

structured approaches (Thite and Sandhu, 2014). A lack of training and awareness of
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the importance of structure and accurate documentation etc, contributed to the project

participants’ viewpoint that much of the paperwork was an unnecessary activity.

This may go some way to explaining their reluctance to adopt the stipulated approach
in the first place, which is in contrast with Fitzgerald’s (1997) observations, and the
resultant difficulties that they experienced. For example, lack of understanding of the
terminology used in the documentation dissuaded them from attempting to complete
some sections. This may well have coloured their perception of the effectiveness of
TSDLC and of structured approaches in general, although they later recognised the
benefits of adopting structured approaches and utilised them in later phases of the

project.

As a consequence of their lack of familiarity with the TSDLC and the benefits that a
structured approach may afford, the project participants were focused upon
completing the work at hand rather than the approach to system development. In fact
their approach was largely unstructured and documents were completed to satisfy the
requirements of the organisation rather than to aid the process of system development.
After completing Phase 1 of the project they unanimously recognised the benefits that
a structured approach affords. However, there did not appear to be a verbatim
adoption of the prescribed development methodology, rather they immediately
entered a phase of ‘adaptation’ (Figure 3).

[Insert Figure 3 Here]

What was particularly interesting was the rapidity with which the developers moved
between positions of adoption and adaptation. Fitzgerald (1997) does not indicate the
pace at which developers alter their perceptions and practice of using structured
approaches. In contrast, the knowledge management literature largely recognises that
knowledge acquisition takes place over extended periods of time (Sennet, 2008;
Alonderience, Pundziene and Krisciunas, 2006; Cavaleri, Seivert and Lee, 2005;
Oyeleran-Oyeyinka, 2004; Engestrom, 2000; Miller and Morris, 1999; Pfeffer and
Sutton, 1999; Leonard and Sensiper, 1998; Blackler, 1995). This study suggests that,
at least in some cases, the performance of work can result in rapid acquisition of
developer knowledge and the resultant changes in practice. It is therefore likely that

the developers could rapidly moved toward the arguably more constructive ‘adapted’
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phase if they receive further training in the use of SDLC or were guided by a more

experienced developer.

In accord with much of the literature (Galal-Edeen, Riad and Seyam, 2007; Ferneley
and Bell, 2005; Sauer and Lau, 1997; Chatzoglou and Macaulay, 1996; Chikofsky,
1989; Avison, Fitzgerald and Wood-Harper, 1988; Curtis, Krasner and Iscoe, 1988),
the case study findings demonstrate that the pressure to achieve project deadlines had
a significant influence upon the rigour in use of the structured methodology. On
smaller projects in particular, with simpler objectives, the findings show that a
methodology was not rigorously applied. The developers’ experience of using the
TSDLC also echoes the observations that structured approaches are often resource-

hungry and time-consuming, especially in terms of the quantity of paperwork that is

generated (De Grace and Stahl, 1990).

At the close of Phase 2 of the project the developers identified a number of ways in
which they could improve their practice, based upon their experiences. The suggested
improvements do not require changes to the fundamental configuration of the
structured approach. Rather, they are improvements in the daily management of the
project and suggest that there are lessons to be learned from the mainstream project
management discipline. Standardisation of documentation and establishing timely
communications for example, are desirable if not essential features of any project
(Standish Group, 2010; Siau and Tan, 2005; Yeo, 2002; Winklhofer, 2002).
Furthermore, understanding the effect of system changes should be achieved by
developing comprehensive system architecture maps and assessing the impact of
those proposed changes during the systems analysis phase that is present in the

majority of approaches to system development (Chaffey and White, 2010).

Conclusion

Previous research into ISD has largely focussed upon the structure, benefits and the
difficulties encountered between different approaches to system development. Only
relatively recently has attention turned to the human aspects of systems development.
This case study of an international bank has attempted to provide insight into the
acquisition of knowledge by ISDs and its effect upon their use of structured system
development methodologies. It adopts a concept of ‘knowledge as action’ that

declares that knowledge is both necessary to perform work, and is generated through
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the performance of that work. Taking this position obviates the difficulties that are
presented by attempting to identify or synthesise a universally acceptable definition of

knowledge that does not result in epistemological railroading.

The study found that system developers quickly acquire knowledge of the benefits
and limitations of system development approaches over consecutive phases of a larger
project. The speed at which this acquisition of knowledge resulted in change in
practice is much more rapid than the knowledge management literature generally
infers. This knowledge enabled them to adopt, abandon or adapt the methodology
according to the scope and scale of the project. The developers’ suggestions for
further adaptation of the structured approach require changes to the management and

administration of the project but not to its fundamental composition.

The effectiveness of less mature development teams must be considered when
information systems are being developed. This study has implications for practicing
ISDs and for organisations that are undertaking information system developments.
System developers need to be aware of their own stage of maturity and that this may
differ according to which formal methodology is being employed. Organisations need
to be aware of the stages involved in the adoption and adaptation of development
methodologies, in particular, the ramifications of changing or specifying
methodologies that may subsequently influence the capacity for delivering system

innovation.

The observations also concur with much of the literature, finding that development of
information systems benefits from the adoption of a structured approach. The
developers viewed it as valuable as an aid to communication, to improve consistency
across projects, to clarify responsibilities, to facilitate decision-making, and to

construct plans to ensure deadlines are met.

This study was based upon a single case study and therefore its results are not wholly
generalisable. Methodological triangulation was employed to improve the reliability
of the findings. The specific conditions under which the case organisation was
observed are unlikely to be replicated exactly in other organisations. However, the
insights that it provides into the rapidity of knowledge acquisition of system

developers should be of value to organisations, practitioners and researchers.
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To further test these findings, research should be undertaken in different contexts, and
through examination of multiple sites attempt to identify whether these findings are
consistent only within the banking sector or are prevalent across different areas of

commerce.

The mainstream project management literature recognises the wider context in which
projects exist. Factors such as leadership and management style, effective leadership
skills and gender, could be areas in which ISD theory could be advanced and practice
could be improved. ISD is a knowledge intensive activity. The choice of development
methodology both shapes the experiences the subsequent knowledge and skills of
developers and is, in turn, shaped by those developers’ tendency to adopt and adapt
those methodologies in the future. Future research should explore the relationship
between developer experience and their adoption and adaptation of structured
approaches. It should examine whether the decisions to adopt or adapt methodologies
are most influenced by developer experience, the organisational environment, or the

nature of the project at hand.

References

Akhavan P, Zahedi MR. 2014. Critical success factors in knowledge management
among project based organisations: a multi case analysis. IUP Journal of Knowledge
Management 12(1): 20-38.

Alavi M, Leider D. 1999. Knowledge Management Systems: Emerging Views and
Practices from the Field. Proceedings for the 32" Hawaii International Conference on
Systems Sciences.

Alionderiene R, Pundziene A, Krisciunas K. 2006. Tacit Knowledge Acquisition and
Transfer in the Process of Informal Learning. Problems and Perspectives in
Management 4(3): 134-145.

Avison D, Fitzgerald G, Wood-Harper A. 1988. Information systems development: a
tool kit is not enough. The Computer Journal 31(4): 379-380.

Avison D, Fitzgerald G. 2003. Information Systems Development: Methodologies,
Techniques and Tools, 3" edn. New York: McGraw-Hill Education.

Barratt M, Choi TY, Li M. 2011. Qualitative case studies in operations management:
Trends, research outcomes, and future research implications. Journal of Operations
Management 29(4): 329-342.

Becker HS. 1958. Problems of Inference and Proof in Participant Observation.
American Sociological Review 23(6): 652-660.

Bedny GZ, Seglin MH, Meister D. 2000. Activity Theory: history, research and
application. Theoretical Issues in Ergonomics Science 1(2): 168-206.

17



Bedny G, Karwowski W, Bedny M. 2001. The Principle of Unity of Cognition and
Behaviour: Implications of Activity Theory for the Study of Human Work.
International Journal of Cognitive Ergonomics 5(4): 401-420.

Blackler F. 1995. Knowledge, Knowledge Work and Organizations: An Overview
and Interpretation. Organization Studies 16(6): 1021-1046.

Bositis DA. 1988. Some Observations on the Participant Method. Political Behaviour
10(4): 333-348.

Bossink BAG. 2004. Effectiveness of Innovation Leadership Styles: A Manager’s
Influence on Ecological Innovation in Construction Projects. Construction Innovation
4(4): 211-228.

Bouthillier F, Shearer K. 2002. Understanding Knowledge Management and
Information Management: the need for an empirical perspective. Information
Research 8(1). Available at: http://www.informationr.net/ir/8-1/paper141.html
(Accessed: 12/03/2015).

Boyatzis RE. 1998. Transforming Qualitative Information. Sage Publications: London
UK.

Brooks F. 1987. No silver bullet: essence and accidents of software engineering. /[EEE
Computer Magazine 21(4): 10-19.

Bryman A. 2008. Social Research Methods, 3" edn. OUP: Oxford, UK.

Cavaleri SA, Seivert S, Lee L. 2005. Knowledge Leadership, Butterworth-
Heinemann, UK.

Chaffey D, White G. 2010. Business Information Management: Improving
performance using Information Systems, 2" Edn. Pearson Education Limited.

Chatzoglou PD, Macaulay LA. 1996. Requirements capture and IS methodologies.
Information Systems Journal 6(3): 209-225.

Checkland P, Holwell S. 1998. Action Research: Its Nature and Validity. Systemic
Practice and Action Research 11(1): 9-21.

Chen JS, Tsou HT. 2007. Information technology adoption for service innovation
practices and competitive advantage: the case of financial firms. Information
Research, 12(3). Available at: http://www.informationr.net/ir/12-3/paper314.html
(Accessed: 12/03/2015).

Chikofsky E. 1989. How to lose productivity with productivity tools. Proceedings of
3" [FAC/IFIP Workshop, Indiana, US.

Choo AS, Linderman KW, Schroeder RG. 2007. Method and Context Perspectives on
Learning and Knowledge Creation in Quality Management. Journal of Operations
Management 25: 918-931.

Clark E, Geppert M. 2002. Management learning and knowledge transfer in
transforming societies: approaches, issues and future directions. Human Resources
Development International 5(3): 263-277.

Cook SDN, Brown JS. 1999. Bridging Epistemologies: The Generative Dance
Between Organizational Knowledge and Organizational Knowing. Organization
Science 10(4): 381-400.

18



Curtis B, Krasner H, Iscoe N. 1988. A field study of the software design process for
large systems. Communications of the ACM 31(11): 1268-1287.

Davis G, Olsen M. 1985. Management Information Systems: Conceptual
Foundations, Structure and Development. McGraw-Hill, New York.

De Grace P, Stahl L. 1990. Wicked Problems, Righteous Solutions: A catalogue of
Modern Software Engineering Paradigms, Prentice Hall.

Dyer WG, Wilkins AL. 1991. Better stories, not better constructs, to generate better
theory: a rejoinder to Eisenhardt. Academy of Management Review 16(3): 613—619.

Eisenhardt KM, Graebner ME. 2007. Theory building from cases: opportunities and
challenges. Academy of Management Journal 50(1): 25-32.

El-Sabaa S. 2001. The Skills and Career Path of an Effective Project Manager.
International Journal of Project Management 19(1): 1-7.

Engestrom Y. 2000. Comment on Blacker et al. Activity Theory and the Social
Construction of Knowledge: A Story of Four Umpires. Organization 7(2): 301-310.

Faraj S, Sambamurthy V. 2006. Leadership of Information System Development
Projects. IEEE Transactions on Engineering Management 53(2): 238-249.

Ferneley E, Bell F. 2005. Using Bricolage to Integrate Business and Information
Technology Innovation in SMEs. Technovation 26(2): 232-241.

Fernie S, Green SD, Weller SJ, Newcombe R. 2003. Knowledge sharing: context,
confusion and controversy. International Journal of Project Management 21(3): 177-
187.

Fidel R, Pejtersen AM. 2004. From information behaviour research to the design of
information systems: the Cognitive Work Analysis framework. Information Research,
10(1). Available at: http://www.informationr.net/ir/10-1/paper210.html (Accessed:
12/03/2015).

Fitzgerald B. 1996. Formalized systems development methodologies: a critical
perspective. Information Systems Journal 6(1): 3-23.

Fitzgerald B. 1997. The use of systems development methodologies in practice: a
field study. Information Systems Journal 7(3): 201-212.

Fitzgerald B. 1998. An empirical investigation into the adoption of systems
development methodologies. Information and Management 34(6): 317-328.

Galal-Edeen GH, Riad AM, Seyam MS. 2007. Agility Versus Discipline: Is
Reconciliation Possible? Computer Engineering and Systems 2007 international
conference, 331-337.

Gans HJ. 1999. Participant Observation in the Era of ‘Ethnography’. Journal of
Contemporary Ethnography 28(5): 540-548.

Gasik S. 2011. A Model of Project Knowledge Management. Project Management
Journal 42(3): 23-44.

Grant D, Ngwenyama O. 2003. A report on the use of action research to evaluate a
manufacturing information systems development methodology in a company.
Information Systems Journal 13(1): 21-35.

19



Halcomb EJ, Davidson PM. 2006. Is verbatim transcription of interview data always
necessary? Applied Nursing Research 19(1): 38-42.

Hildreth PM, Kimble C. 2002. The Duality of Knowledge. Information Research,
8(1). Available at: http://www.informationr.net/ir/8-1/paper142.html (Accessed:
12/03/2015).

Hsu JS, Lin T, Zheng G, Hung Y. 2012. Users as Knowledge Co-Producers in the
Information System Development Project. International Journal of Project
Management 30(1): 27-36.

livari J, Hirschheim R, Klein HK. 2000. A Dynamic Framework for Classifying
Information Systems Development Methodologies and Approaches. Journal of
Management Information Systems 17(3): 179-218.

Jick TD. 1979. Mixing Qualitative and Quantitative Methods: Triangulation in
Action. Administrative Science Quarterly 24(4): 602-611.

Karlsen JT, Hagman L, Pedersen T. 2011. Intra-Project Transfer of Knowledge in
Information Systems Development Firms. Journal of Systems and Information
Technology 13(1): 1328-7265.

Karlsson F, Wistrand K. 2006. Combining Method Engineering with Activity Theory:
Theoretical Grounding of the Method Component Concept. European Journal of
Information Systems 15(1): 82-90.

Kozar KA. 1989. Adopting systems development methods: An exploratory study.
Journal of MIS 5(4): 73-86.

Lave J, Wenger E. 1991. Situated Learning: legitimate peripheral participation.
Cambridge University Press.

Lee J, Kim S. 1992. The relationship between procedural formalisation and MIS
success. Information and Management 22(2): 89-111.

Lee J, Park J, Lee S. 2014. Raising team social capital with knowledge and
communication in information systems development projects. International Journal
of Project Management, (in press).

Leonard D, Sensiper S. 1998. The Role of Tacit Knowledge in Group Innovation.
California Management Review 40(3): 112-132.

Liviu M. 2014. Comparative study on software development methodologies.
Database Systems Journal V(3): 37-56.

Lundmark E, Klofsten S. 2014. Linking individual-level knowledge sourcing to
project-level contributions in large R&D-driven product-development projects.
Project Management Journal 45(6): 73-82.

Mahaney RC, Lederer AL. 2006. The Effect of Intrinsic and Extrinsic Rewards for
Developers on Information Systems Project Success. Project Management Journal
37(4): 42-54.

Mattia A, Weistroffer HR. 2008. Information System Development: A Categorical

Analysis of User Participation Approaches. Proceedings of the 41* Hawaii
International Conference on Systems Sciences, 1-10.

Miles MB. 1979. Qualitative Data as an Attractive Nuisance: The Problem of
Analysis. Administrative Science Quarterly 24(4): 590-601.

20



Miller WL, Morris L. 1999. Fourth Generation R&D: Managing Knowledge,
Technology and Innovation, John Wiley & Sons: London.

Mohammed U, White GRT, Prabhakar GP. 2008. Culture and Conflict Management
Style of International Project Managers. International Journal of Business and
Management, 3(5): 3-11.

Mukherjee AS, Lapre MA, van Wassenhove LN. 1998. Knowledge Driven Quality
Improvement. Management Science 44(11): 35-49.

Nonaka I. 1994. A Dynamic Theory of Organizational Knowledge Creation.
Organization Science 5(1): 14-54.

Opdenakker R. 2006. Advantages and disadvantages of four interview techniques in
qualitative research. Open Journal System 7(4). Available at:
http://www.cpc.unc.edu/measure/training/materials/data-quality-
portuguese/m_e tool series indepth interviews.pdf (Accessed: 13 February 2014).

Osterlund C, Carlile P. 2005. Relations in Practice: Sorting Through Practice Theories
on Knowledge Sharing in Complex Organisations. The Information Society 21(2): 81-
107.

Oyeleran-Oyeyinka B. 2004. Learning, knowledge and skills: implications for firm-
level performance in African Industry. International Journal of Technology
Management and Sustainable Development 3(2): 91-113.

Paolisso M, Hames R. 2010. Time Diary versus Instantaneous Sampling: A
Comparison of Two Behavioural Research Methods. Field Methods 22(4): 357-377.

Patnayakuni R, Rai A, Tiwana A. 2007. Systems Development Process Improvement:
A Knowledge Integration Perspective. IEEE Transactions on Engineering
Management 54(2): 286-300.

Pee LG, Kankanhalli A, Kim H. 2010. Knowledge sharing in information system
development: a social interdependence perspective. Journal of the Association for
Information Systems 11(10): 550-575.

Plyler RW, Young-Gul K. 1993. Methodology Myths. Information Systems
Management 10 (2): 39-48.

Pohland P. 1972. Participant Observation as a Research Methodology. Studies in Art
Education 13(3): 4-15.

Reich BH. 2007. Managing Knowledge and Learning in IT Projects: A Conceptual
Framework and Guidelines for Practice. Project Management Journal 38(2): 5-17.

Ritchie J, Lewis J. 2003. Qualitative Research Practice: a guide for social science
students and researchers. Sage.

Robson C. 2002. Real World Research, 2™ edn. John Wiley and Sons: London.

Rosenkranz C, Vranesic H, Holten R. (2014). Boundary interactions and motors of
change in requirements elicitation: a dynamic perspective on knowledge sharing.
Journal of the Association of Information Systems 15(6): 306-345.

Sauer C, Lau C. 1997. Trying to adopt systems development methodologies- a case
based exploration of business user’s interests. Information Systems Journal 7(4): 255-
275.

21



Siau K, Tan X. 2005. Special Theme of Research in Information Systems Analysis
and Design- IV Evaluation Criteria of Information Systems Development
Methodologies. Communications of the Association for Information Systems 16: 860-
876.

Siva D. 2012. Knowledge Management in Distributed Agile Software Development.
Agile Conference, Texas.

Standish Group. 2010. Extreme CHAOS Report.

Stuart I, McCutcheon D, Handfield R, McLachlin R, Samson D. 2002. Effective case
research in operations management: a process perspective. Journal of Operations
Management 20(5): 419—-433.

Tesch D, Sobol MG, Kelin G, Jiang JJ. 2009. User and Developer Common
Knowledge: effect on the success of information system development projects.
International Journal of Project Management 27(7): 657-664.

Thieme JR, Song M, Shin G. 2003. Project Management Characteristics and New
Product Survival. Product Innovation Management 20(2): 104-119.

Thite M, Sandhu K. 2014. Where is my pay? Critical Success Factors of a Payroll
System — A System Lifecycle Approach. Australasian Journal of Information Systems
18(2): 149-164.

Tiwana A, Mclean ER. 2005. Expertise integration and creativity in information
system development. Journal of Management Information Systems 22(1): 13-43.

Todorovic ML, Petrovic DC, Mihic MM, Obradovic VL, Bushuyev SD. 2014. Project
success analysis framework: a knowledge-based approach in project management.
International Journal of Project Management, (in press).

Vinten G. 1994. Participant Observation: A Model for Organizational Investigation?
Journal of Managerial Psychology 9(2): 30-38.

Vitalari N, Dickson G. 1983. Problem solving for effective systems analysis: an

experiential exploration. Communications of the Association for Information Systems
26(11): 948-956.

Voss CA, Tsikriktsis N, Frohlich M. 2002. Case research in operations management.
International Journal of Operations & Production Management 22(2): 195-219.

Walsh KR, Schneider H. 2002. The role of motivation and risk behaviour in software
development success. Information Research 7(3). Available at:
http://www.informationr.net/ir/7-3/paper129.html (Accessed: 12/03/2015).

Whyte G, Minnaar D. 2014. Identifying the knowledge requirements of a new project
entrant: An in- forming science approach. Informing Science: the International
Journal of an Emerging Transdiscipline 17, 275-295. Retrieved from
http://www.inform.nu/Articles/Vol17/ISJv17p275-294Whyte0535.pdf

Wilson TD. 2002. The Nonsense of ‘Knowledge Management’. Information
Research, 8(1). Available at: http://www.informationr.net/ir/8-1/paper144.html
(Accessed: 12/03/2015).

Winklhofer H. 2002. Information Systems Project Management During
Organizational Change. Engineering Management Journal 14(2): 33-37.

22



Yeo KT. 2002. Critical failure factors in information system projects. International
Journal of Project Management 20(3): 241-246.

Yin RK. 1994. Case Study Research: Design and Methods, 2™ edn. Sage
Publications: Newbury Park, CA.

Yin RK. 2003. Case Study Research: Design and Methods, 3™ edn. Sage Publications:
Newbury Park, CA.

Zhang MJ, Lado AA. 2001. Information Systems and Competitive Advantage.
Technovation 21(3): 147-156.

23



* Corresponding author

' Dr Gareth R.T. White is Senior Lecturer in Operations Management at the
University of South Wales. His research interests revolve around transdiciplinary
investigation, the synthesis and sharing of knowledge across subject and practitioner
boundaries. Research subjects encompass a broad range of operational subjects and
disciplines including information systems & development, lean production and
environmental management. Current work explores the adoption of process and
information technologies for improved sustainability in the food production and
distribution sector.

Faculty of Business and Society, University of South Wales, Pontypridd, CF37 1DL.
Tel: 01443 482958

Email: gareth.white@southwales.ac.uk

? Dr Parry is Associate Professor in Strategy and Operations Management at Business
School, University of the West of England. His research is characterised by a strong
industrial focus on process combined with the rigour of academic analysis. His
research aims to capture leading practice, moving UK companies forward through
process change and challenge company and government policy. Current work focuses
upon the transformation of complex engineering companies from product based to
service centred strategies.

Department of Strategy and Operations Management, University of the West of
England, Coldharbour Lane, Bristol. B16 1QY

Tel: 0117 32 83453

Email: glenn.parry@uwe.ac.uk

3 Aneka Puckering graduated in International Business Studies from the University of
the West of England. She now lives and works in the Middle East.

Department of Strategy and Operations Management, University of the West of
England, Coldharbour Lane, Bristol. B16 1QY

Email: aneka.puckering@uwe.ac.uk

24



25



