The Contributionof Knowledge ExchangandRelational Capitaio Project
Successn Information Systems Development Efforts

by

John T. Zoltai

Idea @per for adissertation submitted in partitllfillment of the requirements
for the degre of Doctor of Philosophy
in
Information Systems

Graduate School of Computer and Information Scignce
Nova Southeastern University

2007



ProblemStatement and Goal

Despite decades of effort to develop and refine various requirements elicitation
tedhniques, incomplete or incorrect requirements capture remains one of the leading
causes ofhecontinued high failure rate of information systetiesyelopmenprojects
(Rajagopal, Lee, Ahlswede, Chiang, & Karolak, 20@9nversely, software project
teams exhibiting higher levels oélational capita(also referred to as bonding, social
capital, ortrust) are exhibiting higher rates of succésickey & Davis, 2003; Tansley &
Newell, 2007) This concept of relational capith&s origins outside of the software
development field, but the basic definitiaf fimutual trust, respect, and friendship that
reside at the indivi du alKalelSeaghe& Pedlrautte,e en al |
2000, p.221)applies to most activities involving human teaships

The motivation for this study was to develop an understanditigedactors
supporting relational capital in terms of how waformation systems projetéam
members understarda ¢ h  meetisemd @agpabilitieshe concept ofmutual
undersanding lies at the core of relational capital, yet most software requirements
elicitation techniques seek only to transfer knowledge from the end users to the
development team.

For the purposes of this study, information systems development (ISD) praject
software development projects in which a software development organization cooperates
with one or morerganizational business usib automate an existing or anticipated
businessvorkflow. Examples includésurance claims processing, purchase

manaement, and plant maintenancamagement. Excluded from this study are software



and systems projects emphasiziagye scalecalculations or timeritical applications

such asdentific modeling, data warehouse management, and plant process automat

As the majority of essential requirements are contained in the heads of the subject matter
experts and end users associated with the target business proocasgeaand efficient

requirements captuie difficult in these projectéG. Browne & Rogich, 2001)

Requirements elicitation

Much of the currentesearchnto software requirements elicitati@mphasizes
improving the quality and efficiency by which requirements can be "elicited” from the
intended users of the software. In essence, requirements elicitation techniques attempt to
transfer knowledge about businggecesses from the eners to the development team.
Many scholardocus on techniques for requirements elicitation, including interviewing
techniques, contextual analysis, and (most popular) diagramming techf@ug®wne
& Rogich, 2001; Giesen & Volker, 2002; Hickey & Davis, 2008)general, these
various requirements elicitation techniques assume -avagdransfer of knowledge from
subject matter experts in tppeocess under automation to the analysts and developers
responsible for implementing the new system. Other works concentrate on requirements
management as part of a larger structure of related pro¢&ssasgan, Zowghi,
Vaidyanathasamy, & Pal, 2004; SommervilldR&nsom, 2005)

Formal software engineering process definitions su¢hea€apability Maturity
Model IntegratioCMMI) address the problem through requirements traceability,
configuration management, and quality assurance in an effasstoe that elited

requirements accurately translatt softwareg(Chrissis, Konrad, & Shrum, 2004A\gile



software engineering uses multiple prototype iterations in an effort to improve thg quali
of elicited requirements through live modelif@ockburn, 2002)Organizational

software process improvement (SPI) efforts focus on defining and instapaatin
standardized@proach to software development to minimioaflicting approaches and

poor communications among project team members in an effort to improve the quality of
elicited requirementdAll of this formalism in requirements elicitatiand mangement
continues to produdess than optimal resul{&eorgiadou, 2003)ndicating something

else may be influencing the development of accurate;dngitity requirements itSD

projects.

Much of the current research in requirenseglicitation and analysis expands on
concepts initially describeals much as three or more decades ago. For example, Browne
and Rogich(2001)selecedthree difficulties in requirements elicitation from a list first
publishedin1982T he | at e 197006s amuehsamplesofjiward 9 8006 s f e
development efforts focused largely on mainframes and batch operations targeting data
reduction and information production via printed rep(@eover & Davenport, 2001)

These simpler problems yielded the mechanistic requirements elicitation and systems

analysis approaches of the period.

Knowledge transfer

Todayo6s | S PBonprdblerosrotsgnifitaat camplexity, combining
business process automation with technology integration issues between the software, the
users, and other systems in a dynamic, rapidly changing envirofXia& Lee, 2005)

In this dynamic environmenanISD effort might notfocuson the current business



process but-emgi a@efutud0 ebpsedrinersiavoriehedf a c t
approach to requirements elicitatienat great risk when thgystems analyst is

attempting to predict a future state. To define the future state, the analyst must make use
of more than facts and information; the analyst must leveaageledgeabout the

business process tievelopa reasondb model. Typically, this knowledgeesides in the

minds of specificsubject matter expertsor the purposes of this research effort,

knowledge management (KM) aumbrella term describing systems and approaches
used to support the transfer of knowledigam one party to anotheallowing the

receiving party to extrapolate from current facts to a reasonable prediction of a future
state(Bellinger, 2004)

Academicliteraturefrom 1999 forwards starting to describe significant overlap
between the fields @PlandKM, espedally in the areas of knowledge transfer
(Baskerville & PriesHeje, 1999; L. Mathiassen & Pourkomeylian, 2008)terms of
ISD requirements development, knowledge transfer includesahsfer of explicit
knowledgeas well as tacit knowledggbout the business procesxlergoing automation
Explicit knowledgeis fact-based and shared in the form of data, reports, manuals, and
specifications Tacit knowledge isubjective and intuitive, with deep roots in the
experiences of the individufDesouza, 2003 Current requirements elicitation
techniques are robust in terms of explicit knowledge transfer, but tacit knowledge is an
integrativeelement; it enables the analyst to model a future $Raf@ble, systematic
toolsto enable tacit knowledgeansferare neededacit knowledge is key ingredient in
identifying additional explicit knowledge and increasing the quality of existingaixpli

knowledge(Davenport & Prusak, 2000)



The relationship between tacit knowledge and explicit knowledge has the
characteristics of a feedback loop, and all feedback loops have a trigger condition. Tacit
knowledge enables richer explicit knowledge, but sanigal explicit knowledge is
required to establish a common framewor k f
richnesso describes t he mmandthe partrermef t hat fa
sharingand facilitae t he transfer of kn(dwok&G@hg, e fr om ¢
2005, p. 46)To establish a rich chann&ywok and Gaalescribe informal end formal
techniquesncluding meetings, seminars, apprenticeships, and formal training. All of
these techniques focus on formal knowledge transfer at first, followed by tacit knowledge
transfer.

Recent research has shorigherknowledge transfenccurrirg with the
establishment of significant relational capaatongthe various members of a team.
Relational capitain software developmemnts def i ned as At he | evel
and closeness of working rel aiwanan s hi ps a mo
McLean, 2005, p. 21)ncreasedelational capital whin a team lowerbarriers to
communicationsallowing members to volunteer atareceivenew conceptsnore
readily. A contributory factor to the development of relational capital can be termed
knowledge exchangevhere team members from different expeiarand professional
domains share basic domain informationexplicit knowledgeas a foundation for
enhanced understanding. Thisignificantly different from the onway knowledge
transfer of traditional requirements elicitatigm ISD teamthat ha established
significant relational capitahrough the exchange of explicit knowledge about each

ot her 6 smag lmemaei likely to develop higlguality requirements.



Goal

Most research and practice in requirements elicitation and management
concentates on transferring knowled@gpically, explicit knowledgejfrom the eneuser
to the devalpervia specific processes or procedurprocess or procedure defines a
systematic approach to gather resources and/or information, provide some level of
trandormation and/or interpretation, and produce a specific set of ougxscit
knowledge can successfully be transferred using procextigmeted techniquesut this
works wellonly when the resources and/or information are easy to identify and gather.
As expert systemsesearcherbave learnedpcusing on easily captured knowledge
yields a fragile application, unable to adapt to significant changes in the fact base
(Williams, 1990) The transfer of tacit knowledge along with explicit knowledge may be
the key that enables robust requirements modelspgadific methoda project team
could use tenable tacit knowledge transfemain elusive.

A solution may exist in the aa of relational capitdtrust) development between
the business process subject matter experts (the end users) and the development team.
When the whole team bonds, everything just seems to go right. The problem is that this
teaming behaviorequires paitipants to overcome significant barriers in place against
knowledge sharinguch as willingness to share, confidence in oneself, trust in the source,
and so orfKwok & Gao, 2005)Current practices have the development team striving
valiantly to learn about the business process of the end users, but that is as far as it goes
The additional knowledge gain@then endusers learsomethingabout theknowledge

representation antifecycle managemernechniques of systems analyatsl software



developersnayresult in increased relational capital and subsequent sucd&d3 in
projects.

The goal of this resednceffort is to examine the transfer of knowledge in two

directions: 1) from the development team to the business process SMEs / end users, and

2) from the SMEs /end users to the development teammaieobjective is to learn
whether these two factors have individual or combinatorial effects on relationall capit

and, either directly or subsequently, I&D project succes#t least one study identified

Aknowl edge overl|l aps o0 b e asheeedianlirtcongplexIs$Dst o mer

effots This study&i dercthinfiicad fk@loiwd ratdhg e, 0O
specific tools and processes of the software development team, but possessed by the
subject matter exper{Siwana, 2004)The main research question is thuse Successful
ISD projectsmore likely toexhibita team of endisers and developetisat have
establisheaignificant relational capitahroughbi-directional knowledgéransfer

regarding software development pro@ssas well as system requireménts

as



Relevance, Significance, and Brief Review of the Literature

This study proposes to extend and integateent research i8PlandKM by
examining the emerging overlap expertise integration and the influencaedmng
behaviorsonrequirements quality foiSD projects.The relevance to SPI lies in the
potential to identify a new factor in requirements developmeriSDrprojects.The
relevance to KM liesn the examinatiowf relational capitahs a factor in knoweldge
development and exchange

The significance of this effort to SPI lies in a potential for reducing complexity in
software engineeringCurrent SPI practices focus on the implementation of a complex,
rigorous set of processes that attemptdmpensatér a decadesong record of poor
requirements cdpre, scope creep, inadequatappropriatdesting and resultant failures
of software projects to meet the current needs of thausadcommunityRequirements
management, configuration management,iuassurance (peer reviews as well as
testing), personnel qualifications and management, project management, task
assignment s, metrics acquisition, and risk
which fimatureo soft war euldhspivefChrigsis etaln 2004 r g a n |
While some of these practices focus on the mechanics of software development such as
code quality and build management, most of the practices fotaapturing and
maintaining a higiguality picture of the @eds of the erdser community.

The significance to KM lies in the potential to extend the importance of relational
capital into a focus on Hairectional knowledge exchange, which may proveetariore

influential than theeurrentconcept of knowledge transfer. If further research shows a



correlation between relational capital dnetlirectionalknowledgeexchangeadditional
research could focus on the bistmal mechanisms to initiate and maannt relational
capital in various team and organizational structures.

If bi-directionalknowledge exchange asdbsequent relational capitaie
associated withSD project success, further research into the best approacindisate
ISD project teamsould lead to purposeful esitisshment ofbi-directional explicit
knowledge exchangas part of project initiationTeamsof endusers and developers
possessing a rich knowledge basay be able to achievegher requirements quality
without thecomplex, hidp-rigor requirementglicitation and documentation techniques

currently recommended as best practices in software engineering

Literature Review

This literature review has two objectives: The first is to present a picture of the
research background an@nds associated with knowledge management, requirements
elicitation techniques, and software process improvement as they pertain to teams of end
users and developers executing ISD projects. The second objective is to identify literature
addressing the indl experimental constructs of this studykbpwledge exchange, 2)

relational capital, and 35D project success.

Background Literature

The three most relevant categories of background literature daeod)edge
management implementation and adopt®rknowledge elicitation and exchange, and
3) software process improvement (SPI) implementation. Figure 1 below provides an

overview of the studies associated with each category. The KM implementation and
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adoption as well as the knowledge elicitation ardhange categories provide specific
information regarding research trends in each area. SPI implementation literature acts as
a bridge between knowledge management and software engineering in the context of this
research effort. Some overlap exists be&tmwbackground literature and studies

supporting the initial theoretical framework of this research effort.

Background Literature

KM Implementation and
Adoption
Andrade, 2003;
Choi & Lee, 2002;
Desouza, 2003;

Davenport & Prusak, 2000;

Drucker, 1993, 1994;
Earl, 2001
Fahey & Prusak, 1998;
Friedman, 2000;
Garvin, 1993;
Graham, 2003;
Hlupic, 2002;
Shin et al, 2001;
Kankanhalli, 2003;
Sveiby & Simons, 2002;
Tiwana, 2003;

Knowledge Elicitation &
Exchange
Chen & Hung, 2002;
Chen & McGrath, 2003;
Desouza, 2003;
McGraw & Harbiso, 1989;

Mathiassen & Ped+, 2005;

Newell, et al, 2004;
Petter & Viashnavi, 2004;

Petter & Mathiassen, 2007,

Tansley, 2007;
Tiwana, 2004;
Tiwana & McLean, 2005;
Tiwana & Ramesh, 2001;

SPI Implementation
Baddoo & Hall, 2002;
Basili et al, 2002;
Beecham et al, 2003;
Bilotta & McGrew, 1998;
Dyba, 2000, 2001, 2003,
2005;
Georgiadou, 2003;
Hall et al, 2002;
Lurey & Rais+, 2001;
Mathiassen et al, 2001;
Ngwenyama & Niel+, 2003;
Turner, 2003;

Figure 1. Background literature.

Knowledge Management Implementation and Adoption
The past decade has seen the intotidn of no less than 19 separate definitions for
knowledge managemefttlupic, Pouloudi, & Rzevski, 2002A succinct definition of

KM is advanced by Grey, AWor king with obje

Management and working with people is Know

1)(Grey, 1998) A richer defnition is provided byFriedman, 2000)
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Knowledge Management is the ability to create and transfer as much of the right

knowledge as possible to support as many people as possible inttheetiesd

possible in order to have a positive i m

full weight of the company's knowledge base (hardware, software, and people) to

bear, in a relevant and useful manner, upon the requirements of the user; thus

enaling the individual and the organization to learn and adapt. (p. 1)

Peter Drucker coined the terThetéirknowl edge
describes positions that require a significant amount of education as well as experience
before the worker can be productive. In essence, formal education is a key disangninati
factor between the knowledge worker and the service worker or manufacturing worker
(Drucker,1994) Al t hough many writers focus on the
large amounts of formal education and experience, modern knowledge management texts
also emphasize the advantages gained when knowledge management principles are
applied to morenundane positions, such as assentibly workers and accounts payable
clerks(Davenport & Prusak, 2000)
Although formal education was the original discriminating factor separating

knowledge workers from othere bulk of current writings on knowledge management
concentrate on describing something knowledge workers do that other workers do not:
theycollaborate Collaboration may be the definitive factor that describes the modern
knowledge worker. Organizationisat foster a climate of collaboration show significant
improvements in effectiveness of their knowledge workers over firms that allow barriers

to remain in place, preventing the free exchange of knowlgiggaby & Simons, 2002)
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Collaboration and exchange of knowledge implies a learning process is taking
place. Continuous learning is another hallmark of the knowledgkennd<nowledge
workers start from a base of formal education, but cannot be successful without
continuously enhancing that base through additional training as well as collaboration
(Argyris, 1991; Quinn, Anderson, & Finkelstein, 1998he result is a continuous loop of
knowledge acquisition, utilization, and enhancement that forms the experience base of
the modern knowledge worker.

In any sharing model, theeze providers and consumers. For knowledge
consumers, most barriers are associated with locating the person with the right
knowledge. For knowledge providers, most barriers are associated with the cost of
participation: how much effort is required to makeir knowledge available and whether
it is worth the effort. In all cases, the tools and processes available to providers and
consumers of knowledge must dihie culture of the organizatig®avenport & Prusak,
2000).

Organizational culture is a natural and significant barrier to knowledge sharing
activities and knowledge management efforts in general. Knowledge sharing can only
take place when it is common for people within an organization to engage in diesussio
share information, and communicate naturally without supporting techn(iegpuza,
2003) Successful knowledge magement efforts consider these factors and devote
significant effort to communications and cultural change practices. Another set of barriers
common to both consumers and providers are ease of access to and ubiquitous

availability of knowledge resources.
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For knowledge consumerasignificant barrier is associated with the search
process. Locating the person or persons with the right knowledge with minimal effort and
a high degree of accuracy is critical to adoption and continued use of knowledge
managemet systems. One common recommendation for new knowledge management
initiatives is to develop formal directories of skills and capabilities, sometimes referred to
as Corporate Yellow Pagé@sankanhalli, Tanudidjaja, Sutanto, & Tan, 2008hother
successful method the development of a network aframunities of practice within an
organization or among organizatiof@arvin, 1993) Bothmethodsequire significant
investment to gather the correct information and develop the supporting technology
infrastructure. Simpler, more organic practices include the establishment of corporate
search enging@®ndrade et al., 2003jormal distribution mechanisms such as corporate
intranets and CEROMS (Earl, 2001)and the development pEerto-peer networks as
informal communities of practig@iwana, 2003)

One of the fundamental errors made by organizations is to attempt to develop direct
measures of knowledg&ahey & Prusak, 1998Direct measures of knowledge typically
treat knowledge as objects and examine their utilization, commonly with the assistance of
technologyVarious approaches basedtbe traditional economic concepts of demand
and marginal utilization use techniques such as counting the quantity and quality of
onlinedatabase A hitso on intranet Webdngmberefs, sear
participants in collaboration effort¥his "knowledge as stock™" approach focuses on
continuousmeasurs and ignores any benefits derived from the use and/or modification
of tacit knowledge in combination with explicit knowledgetthisis a typical source of

innovation. Some proxies foreébe outcomes include new products, patents, process



14

improvements and improved quality of service. However, measurement of these
outcomes is difficult to quantifas their true value may not be immediately apparent or

may be realized only when combined wattther outcomegChoi & Lee, 2002)

Knowledge Elicitation and Exchange

Knowledge elicitation techniques stem from systems analysis and design
techniques devel apéeOosn ekeafprécédargbndt Ardear |
datafloworiented approaches with more hur@iented approaches. Expert systems
developers, or Aknowledge eompgrimarydams, 0 need
human expertsather than data processing gyss. The humanriented approaches
developed to accommodate this need included conceptual and domain analyses,
structured interviews, solution and/or situation analysis, process descriptions, and concept
dictionariesMcGraw & HarbiseBriggs, 1989) Many of these approaches are a oese
to the observation that experts often have difficulties in describing their knowlledge
Mathiassen & Pedersen, 2005) The i deal domain expert with
about expert systems to enable himsto def.
extremely rare.

Domain experts have developed theiemial knowledge bases over timuedhave
usually repeated specific activities for a long enough period of time that many of their
decisionsoccur withoutc onsci ous t hought . AAgain, a numlt
people can display consistent and accurate behavior without being ablbatizethe
conceptghey are usingThese points essentially constitute the knowledge elicitation

bott | @katoic Rsoagwu, & Harman, 200&)omain experts exhibéxcellent
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performance when working within their domains because they are operating well within
their comfort zone.

This comfort zone, also known as sefficacy (the willingness of a person to adapt
and persevere in a difficult task), can extend to new domains via various learning
techniques. Many of these techniques require formal and/or repetitive training,
consideredar awback i n many environments. One te
shows promise. Feedforward provides fAjust
techniques used to successfully perform the activity. Individuals appear to exhibit better
perfoomance in new or unfamiliar domains when feedforward is préBetiter &
Vaishnavi, 2004)

The concepts and techniques of knowledge elicitation and transfer form a
specialized domain in and of themselves. It is not reasonable to require a domain expert
to become an expert in knowledge transfer but basic techniques to codify and express
knowledge in an organized fashion are easier to learn. Simple, graphical techniques such
as concept maps, tree diagrams, and storyboards provided as feedforward knowledge
enable individuals to more easily define and represent their domain knowEhge &
McGrath,2003) Est abl i shing a common Al anguageo f
specific, desigrcontextual knowledge is useful when the inevitable shifts occur in team
membershigTiwana & Ramesh, 2001People are more confident and more likely to
share their knowledge with others when they feel they have the tools to do so.

In a succesful ISD project, knowledge about the target business process transfers
with high accuracy from the domain experts to the software engineering team. This

knowledge transfer best occurs when the domain experts as well as the software
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engineering team memlseare operating within a common comfort zone. This mutual
comfort zone is termed fArelational <capital
support between team members is increasingly recognized as an essential component of
success in complex ISEfforts(Tansley & Newell, 2007) fiHi gher |l evel s of
capital increase the likelihodtlat individuals in the team trust each other, which in turn,

i ncreases their willingness to build on ea
during t he AlTbvna § MaLaare 8095) p. 22Recent literature is also

confirming that ISD project success increases wherusads possess knowledge about

projectspecific development procesggswvana, 2004)

SPI Implementation

The literature associated with traategory comprisesverview works and case
analyses, as well as works identifying or confirming success factors of SPI efforts. A
comprehensive work explores the entire topic in detail, covering lessons learned from
four in-depth case analys€@s. Mathiassen, PreeHeje, & Ngwenyama, 2001An in-
depth case analysis of a leteym, major SPI effort at the National Aeronautics and
Space Administration highlights lortgrm problems associated with changes in the
structure and mission of an organizat{@asili, McGarry, Pajerski, & Zelkowitz, 2002)
A comprehensive literature analysis provides an historical overview of SPI efforts and
illustrates the relative lack of progress in the f#d. Basically, SPI practitioners are
still experimenting and collecting dai@eorgiadou, 2003)inally, a US Defense
Science Board studySDoD, 2002prompted an article describing the problems
associated with matching best practices in project management and software development

with the needs and structure of each organization. In additithe toroblems inherent in
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blind adoption or implementation by fiat, the author describes topics best suited to a
tailored approach for each organizat{@mrner, 2003)

The impact of SPI reaches across the entifsvare development organization and
extends to the customer. Different practitioner groups experience problems unique to
their domains, ranging from goal development and culture issues facing senior managers
to the minutiae of requirements managementingsand production of documentation
by development tean{8eecham, Hall, &Rainer, 2003)A SPI initiative isa high risk,
multi-year effortwith human, organizational, and implementation fac{biall, Rainer,

& Baddoo, 2002)

Human factors include the importance of SPI leaders as opinion leaders and change
agents, the absolute requirement for substantial and continual management camymitm
and the importance of staff involvement in development and adoption of new processes.
Organizational factors include the importance of effective communication and the
availability of adequate resources for the SPI effort. Implementation factorsenclud
establishing the SPI infrastructure in terms of personnel, policies, and technologies,
setting clear and welinderstood objectives, tailoring the SPI effort to the structure and
maturity of the organization, and evaluating SPI progress. The majodasefanalysis
literature illustrates the problems stemming from a lack of proven, gegnerzse
approaches and resultant incompatibilities with organizational typology.

Recent empirical studies in SPI are primarily exploratory or confirmatory.
Exploratok studies continue a trend established in the 1990s of exploring the
organizational issues in software process improvement. A major influence on current SPI

approaches is the Capability Maturity Model Integration (CMMI), in which the key
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process areas foine first three levels of organizational maturity represent a highly
bureaucratic model. In contrast, the key process areas for the top two levels represent a
model more suited to an adaptive, learning organization. Organizations with this level of
flexibility are rare; this may be why so few organizations achieve and/or maintain CMMI
capabilities above Level 3. "The fundamental issue for software organizations is how to
achieve a balance between control and-goiehtation on the one hand and change and
flexibility on the other hand between the rational culture and the developmental
culture” (Ngwenyama & Nielsen, 2003, p. 11 many cases, hierarchically structured
organizations need to adopt consensual or developmental models for SPI to be successful.
Other studies extend these concepts to include the prereqaisidishment of an
organizational culture of knowledge creation and purposeful action. The "enkes"
approach specified by the CMMI does not take into account the important differences
among small and large software organizations, extant organizbtolture, and the need
for social collaboration before SPI can take @gba, 2001)

Confirmatory studies review current literature to identify factors associated with
SPI success and examine them empirically. Key implementation factors identified in the
literature include human factors, organizational factors, and imggitation factors.
Human factors include the capability and reputation of the SPI leadership within the
organization, the level of commitment maintained by management, and staff
involvement. Organizational factors include adequate communication and dimitdb
sufficient resources to the SPI effort. Implementation factors include establishing an
adequate SPI infrastructure, establishing objectives and metrics, and tailoring SPI to the

needs of the organizatighiall et al., 2002)Most firms with SPI initiatives use a
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sequential/iterative approach, guided by aerall pattern such as the CMMI,

implementing processes and components that provide cumulative support to each other
(Bilotta & McGrew, 1998) While this approach helps at the beginning of the SPI

initiative, ultimate sustainability depends more on internalization by practitioners than the
availability of tools and process guid@asili et al., 2002)In some cases, dfirmaturity

teams exist within lowmaturity organizations. In these cases, the processes and
management of the teams enable continuously high perforrflamey & Raisinghani,

2001)

Successful management of all of these factors is rare, and is especially difficult in
smaller organizations or organizations undergoing significant change over time, as with
mergers and acquisitionsv€r time, a natural resistance to change, lack of local evidence
of SPI success, the perception of imposed SPI initiatives, resource constraints, and
deadline pressures combine to make it difficult to achieve or sustain significant SPI

succes¢Baddoo& Hall, 2002; Basili et al., 2002)

Literature Supporting the Initial Experimental Constructs

The primary intent of this study is to examine the contribution-dlirfeictional
knowledge transfer to relational capital. The initial theoretical framewarthi® study
comprises two independent variables focused on td@dxtional transfer of knowledge
from the end users to the development team (KT_ED) as well as from the development
team to the end users (KT_DE). Relational capital (RCAP) is a modevatiiadple, and

ISD project success (P®the dependent variable.



20

Table 1. Literature Support for Each of the Initial Theoretical Constructs

Source Initial Theoretical Constructs

KT ED KT.DE  RCAP PS

(Bailey & Pearson, 1983) Examples
(G. J. Browne & Ramesh, 2002) Support
(El Emam & Madhaviji, 1995) Support

(Gravill, Compeau, & Marcolin, Support
2006)

(Hansen, 1999) Examples
(Hartwick & Barki, 1997) Examples

(Hofmann & Lehner, 2001) Support

(Hwang & Thorn, 1999) Support  Support
(Kim, Garrity, & Sanders, 2002) Support

(Kujala, Kauppinen, Lehtola, & Kojo Examples Examples
2005)

(LeonardBarton & Sinha, 1995) Support
(Lin & Shao, 2000) Support Support

(Marcolin, Compeau, Munro, & Huff Support
2000)

(McGill & Klobas, 2005) Support

(McKeen, Guimaraes, & Wetherbe, Support Support Support
1994)

(Nelson & Cooprider, 1996) Examples
(Rajagopal et al., 2005) Support

(Rivard, Poirier, Raymond, & Support
Bergeron, 1997)

(Szulanski, 1996) Examples



21

(Tiwana, 2001) Examples Examples
(Tiwana, 204@) Support

(Tiwana & McLean, 2005) Examples Examples
(Wu & Wang, 2006) Examples

As shown in Table 1 above, the litare¢ identified to date describes studies
supporting all of these constructs with a significant number of studies providing direct
examples of similar constructs and their validation. Studies described as supporting one
or more variables did not provide aat examples gbertinent measurement iteros
their validation but remain important to the development ohteasuremeniassociated
with this study. Supportive studies help to fill in the background when combined with
studies providing direct exampléekhis study will use the supportive descriptions and
examples from the literature to guide the development and validation of the final

experimental constructs during thervey development and refinement stage

Independent Variables: Knowledge Exchange

Thebulk of research in requirements elicitation, knowledge elicitation, and
knowledge transfer in software development has focused on the transfer of knowledge
from the business process SMEs to the development team (KT_ED). This study attempts
to examine biirectional knowledge exchange, in which knowledge about requirements
and software engineering techniquessferdfrom the development team to the end
users (KT_DE). An additional characteristic of KT _DE may be that thaisedSMESs
had previously acquadthis knowledgefrom an earlier training or knowledge transfer

activity.
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Studies providing support for the development of KT_ED include an examination
of the communications between end users and developers, a study of user participation in
IS projects, wo studies on user engagement/satisfaction and IS success, and two studies
focused on requirements engineering concepts. Studies providing support for the
development of KT_DE include the previously mentioned communications study, a short
paper describing new approach for requirements elicitation, a study ofdeeeloped
application success, and an examination of theassiéssment capabilities of end users.
Literature Supporting KT_ED

McKeen, Guimaraes, and Wetherbe (19@&4gstigated four factors associated with
user participation and user satisfaction: 1) task complexity, 2) system complexity, 3) user
influence, and 4) usateveloper communicatioi heir study identifieda significant
correlation between us@eveloper communication and user satisfacéiot supports
KT_ED, KT_DE, and PSLin and Shao (200Gtudied the relationship between system
success and user satisfactiol @xamined user participation as a construct in the
participationsuccess relationship.

Kim, Garrity, and Sanders (2008jnpirically validated an IS success model based
on user satisfaction. The studydhgpecific constructs for PS, but also used variables that
in turn support KT_EDxonceptsRivard et al., (1997%leveloped an instrument to
examine the quality of useteveloped applications. The measurement items appear to be
applicable to most ISD efforts. Althouglere is no data describing the extent or even the
existence of formal requirements, the study does provide some support for the

development of KT_ED measurements.
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Threestudies emphasized requirements engineering (RE) concepts. Browne and
Ramesh (2002dentified problems associated with RE efforts and proposed a variety of
solutions. Some of the RE techniques described couldéd to generateeasurs
supporting KT_ED. Hoffman and Lehner (20@Xamined RE as a success factor in
software projed through the use of a RE process view in combination with team
knowledge and allocated resourdesEmam and Madhavji (199%eveloped and
validated a set of RE success constructs which were later validated by Hoffman and
Lehner (2001)The RE concepts dhese studies providripport for the development of
the KT_ED construct.

Examples of KT_ED

Studies providing direct examples of variables similar to the purpose of KT_ED
emphasized user participation / user involvement as well agdtiegsFor example,
Hartwick and Barki (1997¢leveloped variables associated with user participation in the
software development process. Their constructs for communications between users and
IS staff as well as handm activities in system design are directly useful for KT_ED.
Variables developed by Kujala, Kauppinen, Lehtola, and Kojo (2@a&gir study of
user involvement antED project success includexamples ofmeasurs directly useful
as KT_ED, couched in terms of requirements quality. The vasablgé measurement
itemsdescribed by each of these studies are directly usefthdéadevelopment of
KT_ED measures
Literature Supporting KT_DE

Rajagopalget al.,(2005)identified a key improvement in requirements elicitation

associated with training provided to the end users in the capabilities and limitations of the
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computer systems and software that will serve as the target impleimepiatform.
Their paper described advantages gained with training the end users and thusl provide
support for the KT_DE variable the sense th&nowledge regarding software and
systemgransfergostensibly) from the development team to the end users

McGill and Klobas (2005%tudied the system knowledge of end users and
developers of spreadsheet applications and found that users with greater knowledge of
spreadsheet development techniques tedagreater impact (utility and importance)
associated with the spreadsheets provided to tAemalternate definition oKT_DE is
the level of knowledge possessed by the end users in RE and software development
processes, whether it transferred from theedopers totte end users during the current
projector a prior activity The McGill & Klobas (2005) study supports KT_DE in that
sophisticated users reported greater utility associated with spreadsheets developed by
others and provided for their use.

Marcolin et al., (2000¥escribed aassessm# of end user skills in useteveloped
applications and general abilities in usage of specific packages,nmitclassified as
example literatureGravill, Compeau, and Marcolin (2008fudied the relationship
between the selissessed capabilities of end users as opposed to their actual capabilities.
The study showed that user saffsessments were lower than actual capability at the low
end of the scale, but closely aligned with capgbdt the high end of the scale. This
study provides good support for end user-asffessment of knowledge of RE techniques
and is useful for the development of KT OEI nal | y, Ti wana identifi
knowl edge, 0 as a measumgeamenzttoontdtset @clhine c

projecks peci fic tool s, processes, devel opment ,
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Examples of KT_DE
Studies providing direct examples useful to KT_DE have been difficult to locate.

Theliterature review and research mbdevelopment stagef this study will include
additional efforts to locate supporting studies as well as direct examples appropriate to

KT _DE.

Moderating Variable: Relational Capital

The concept of relational capital is rooted in earlier literature exagihe
performance of teams and organizational subunits during various knowledge transfer
activities. LeonaréBarton and Sinha (1995judied user involvement and mutual
adaptation in internal technology transfer efforts. User involvement was examined at
three stages of developmen}:ptototype, 2) pilot test (1st use in a production
environment), and 3) general release. A sc
Apartner in the development of the systemo
associated with relational capitahe study comparedser involvement and user
satisfaction ratings, but found only a weak positive relationship. The study found mutual
adaptatior(tuning both the new system and the business processes of the users) to have a
stronger positive correlationitli user satisfaction. This study provides support for the
initial concepts associated with RCAP but provides no direct examples or descriptions of
survey instruments or scale items.

Szulanski (1996 x ami ned t he concept of Ainternal
transfer of best practices from one part of an organization to anothéruantl
significant impacts associated with causal ambiguity, absorptive capacity, and arduous

relationships between the source of the best practices and the recipients. Of particular
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interest to this study is the use of arduous relations¥yjch isusefulasan antecedeno
RCAP. The study provides a full description of the survey instrument and tthusaty
useful for the development of RCAP.

Nelson and Cooprider (1996hudied the concept of shared knowledge as a
combination of mutual trust and mutual influence between IS and other organizational
units. Both of these variables are useful antecedente RCAP concept. The paper
provides a full description of the instrument used and thus is usefu$ study.

Hansen (1999%tudied the effect of the strength of interit ties (relationships) in
an organization on the processes of knowledge search and knowledge transfer. The study
found that veak ties are better for knowledge search activities as they allow broader
searches with fewer assumptions and influences, but stronger ties are important for the
actual transfer of Intéruittiewecaaktnendashdp.@4dvih e d g e .
the study exhibits similarities to portions of the RCAP concé&pis paperalsoprovides
a full description of the survey instrument.

Hwang and Thorn (1999erformed an analysis of 25 studies covering user
involvement / user participation and system success. In this analysis, the concepts of user
i nvol vement and user participation were co
positively correlatedvith system success, thus providing support for RCAP and PS.
Although the paper does not provide a direct description of the survey instrument, it is
useful for the development of the RCAP andr&asurs.

Kale, Singh, and Perlmutter (20009ed reltional capital as part of a set of latent
variables in a study of factors influencing the formation of #fitem alliances. The study

focused on the needs of partner firms to both share their knowledge (and thus gain benefit
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from the alliance) as well ggotect their own core proprietary assets. The study found a
positive correlation between relational capital and knowledge transfer. The paper
provided direct examples of the measures used to support each latent variable.
The dissertation of A. Tiwana (20Pdescribed a study of the factors associated
with knowledge itegration on project success ibesiness teams. One component of
knowl edge integration is relational capita
capacity, o0 which in 1 i gh(Cohem& Levinthal, 1990,gni f i c a
Kwok & Gao, 2005; Zahra & George, 200®ay be useful in the refinement of the
KT_DE and KT_ED variables. Finally, the study specifically examgmegct success as
a dependent variable. The paper provides a full description of the survey instrument and
is usefulto the development of the RCAP and P8asurs.
Finally, Tiwana and Mckan (2005studied knowledge integration at the team
level and is impact on team creativity. The study specifically examined relational capital
and absorptive capacity and found a positive relationship with expertise integration and
team creativity. The paper provides a full description of the survey instrument\arg is

usefulto this study.

Dependent VariablelSD Project Success

Projectsuccess has antecedents in user satisfaand system adoption studies.
While project succedsas been specifically examinagdrecent literaturgthere islittle
commonality in ariableor measurement itegonstruction. A number of previously
described studies provided supp@ttvang & Thorn, 1999; Lin & Shao, 2000; McKeen
et al., 194) as well as direct example$ measure associated with project succ€ss

Emam & Madaviji, 1995; Hofmann & Lehner, 2001; Kim et al., 2002; Kujala et al.,
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2005; Tiwana, 2001)n an earlierstudy, Bailey and Pearson (198®3ntified five
factors closly associated with user satisfaction and provided a description of factors
useful for the development of the PS variable.
In a recent study, Wu and Wang (20@&jended the DeLeone and McLean IS
success modéDelLone & McLean, 2002p develop a variable construermediit K M S
Used as a proxy for system success, focusi
its successThis study used five independent variables (system quality, knowledge or
information quality, perceived KMS benefits, user satisfaction, and system use) to
evaluate KMS use/success. The paper provides a full description of construct definitions

and measuse

Summary

Practical knowledge and mutual support among practitioners appear to be
significant factors in the success of SPI initiatives. The efficient development ef high
guality software is a team effort, not an individual effort. Mutually supportive
practitioners helping each other with code reviews, user interface discussions,
architectural issues, test development, and infrastructure support are able to leverage
strengths and compensate for individual weaknesses.

The successful implementation of argmnbusiness process depends heavily on the
knowledge of the participants. Explicit knowledge, as codified in procedures and guides
(what to do), is only one part of the picture. Tacit knowledge regarding the subtleties of
process execution (when, how, amiy) is of equal or greater importance. Successful

collaborations enable tacit knowledge exchange as well as conversion of tacit knowledge
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into explicit knowledge when appropriate. This conversion often equates to innovation,
another component of succedsdiP| efforts.

A significant number of studies provide either support for or direct examples of the
variablesand measurement iterassociated with the initial theoretical framework of this
study. Substantial support exists for the developmentezisureassociated with
knowledge transfer from the end users to the developers, relational capit&Dand
project success. Additional research is necessary to identify exampieasdires for
knowledge transfer from the development team to the end user cotymuni

Taken as a whole, the literature presents a picture of complex, cumbersome
software engineering processgtemptingto compensate for a seeming inability of ISD
developers to capture a complete and accurate picture of the needs oftiserend
communi y. The mechanistic approaches put fort
knowledge transfer from the enders to the developers, but recent research in
knowledge management shows that behaviors associated witfuhigfioning teams can
developsi gni ficantly better knouwieeidngle. Thi s st
knowl edge exchangeo to describe the mechan
If this research effort confirms the concept efibiectional knowledge exchange as an
advantagous factor in extant ISD projects, further research in this area could examine a
simplified software engineering process that utilizes purposefulfteedrd activities at

project initiation.
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Barriers and Issues

The goal of this researdffort is to cetermine whetherelationshifg exist among 1)
bi-directional knowledge exchange between-ardrs and developers of ISD proje@F,
the relational capital exhibited by the team, 8hdonsequent ocoincidental success of
the projectTiwana (2001empirically examined the relationship betwéowledge
integration ad project success, examining relational capital as a contributory element to
knowledge integratianTiwana and McLean (2&) examinel relational capital inletail
but the studyised project successly as a secondary check on the validity oieasure
associated with team creativitigbert and De Man (200%5)escribé a crossdisciplinary
core team as an essential component in minimizing requirements uncertainty but project
success is an implied result not explicitly examir@ther studies approach the topic
from different angles, primarily associated with knowledge development and
requirements qualityStudieghat explicitly associaterossdomainknowledge exchange
with the development otlational capital and subsequéBD project succesemain
difficult to locate

One of the key barriers to success for this research effort will be the development of
a valid measure of knowledge transfer from the developers to the end users and SMEs in
an ISD project teanThere are many measures availablexaminerequirements cality
and captures evidence of knowledge transfer from the end users to the developers. Few
measuresupportingknowledgetransferin the opposite directiohave been located

Another barriewill be thedevelopmenobf avalid measure for ISD project stess.

Few ISD projects have formal measures for process adherence, esdlugedr
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milestone attainment. Several models exist for the empirical evaluation of information
systems success, most notably the DeLone and McLean IS Succes¢Dehdele &
McLean, 2002)However, this approach requires a deep exploration of multiple variables
in a structuraéquation model and requires interviews of-eisérs that did not participate

in the development effort. This dual category of-eisdr interviews adds significant
complexity to the study and focuses the concept of success on the opinions of the end
user ommunity, which might not be entirely accurafée project successieasures used

by Tiwana, et a{2001, 2005pre primarilysubjective measusdased on senior

management opinio his study will most likely use a similar surrogate.
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Approach

This paperproposes guantitative studpf the relationshipassociated with: 1i-
directional exchange of explicit domain knowledge betweeruseds and developers in
ISD teamsp) establishment of relational capital within those teams,3n8D project

succes as determined by the project sponsomdassociateananagers

Research Question

Are successful ISD projects more likely to exhibit a team ofes®ts and
developers that have established significant relational capital throutytebiional
knowledgetransfer regarding software development processes as well as system

requirements?

Initial Theoretical Framework
The research question describes tmaependentomponentsl) bi-directional
knowledge transfemand?2) relational capital. The first comportdras two sub
components, resulting in thrésentvariables that could influence the dependatent
variable oflSD project succes$S:
e Explicit knowledge transfer regarding system requirements from thesard
to the developers (KTED),
e explicit knowledge transfer regarding the software development process from
the developers to the ensers (KT DE), and

¢ the level of relational capital (RCAPgported bythe team members.
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Figure 2. Initial theoretical framework.

Thisresearch effort proposes to examine the relationstmEsgthese variables to
determine whethdrvoth subcomponents of-tirectional knowledge exchange influence
each other and/aelational capital, which then influenck3D project success, or
whethertheydirectly influencelSD project success without regard to relational capital.
As shown in Figur@ above this study proposes two independibentvariables
(KT_ED and KT _DE), onemediatinglatentvariable(RCAP), and one dependelaitent
variable(PS.

The theoretical framework for this research effort is similar to other frameworks in
which structural equation modeling appears to be of benefit. In particular, the
establishment of relative levels of influence among the two independent variables, the
potential mediating variable, and the dependent variable could yield substantial insight
into whether both subcomponents ofiectional knowledge transfer are of equivalent

value and/or influence each other.
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Propositions
Theinitial propositions identiéd forthis study are:

e P1: Explicit knowledgetransfer from thend-users to thelevelopers
(KT_ED) positively influenceselationalcapital RCAP).

e P2: Explicit knowledgetransfer from thelevelopers to thend-users
(KT_DE) positively influencefRCAP.

e P3: KT_ED positively influence«KT_DE.

e P4: KT_DE positively influences KTED.

e P5: RCAP positively influencedSD projectsuccessiRS.

e P6: KT_ED positively influence$S

e P7. KT_DE positively influence$S

Proposed Methodology

This studyproposes to condtia quantitative survey of ISD teams associated with
successful as well as unsuccessful projects as determirtbd pyoject sponsors and key
stakeholdersThis will entail accessing senior managers at a variety of organizations,
presenting them with thebjectives of this research effort, and eliciting their support and
recommendations for ISD teams to serve as the sample popu&tiveycomponers

specific tomanagersendusers, and development team memmbélisbe necessary

Sample population
Partcipants in ISD projects can vary from one or two developers working for a
single sponsor to a cast of hundreds for a large, entexgaiss projectThe corporate

culture, regulatory environment, and technical apprdgaciong other factorshfluence
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the characteristics and behaviors of ISD project participants. This study proposes to
examine relational capital am8D project success in relation to quality of requirements
anddesign artifacts and the level of knowledge regarding software RE and deveopmen
techniques possessed by the end user community. This restricts the available pool of
projects to those with identifiable development teams, end user communities, and
managers associated with eathe sample population for this stuthereforeconsists 6
participants in ISD projects, in which each project has personnel fulfilling five specific

roles as illustrated in Figu@below.

Technical
Managers

Business Unit
Managers

Managers

) =

End User
Community

Development
Team

Figure 3. Target population project roles.

Each project must have a separate,-@defined ed user community whose
members have served or are serving as SMEs associated with the development and
review of requirements and design artifacts. This in turn implies a separate development
team that is responsible for the analysis, design, and delit/éng ¢S application.
Finally, each project must have at least three managers: 1) a project spotesaim 2)
leadersor managers associated with the busingststhat make up the end user

community, and 3) a project team leader or manager of the tecbrgeaization(s) in
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which members of the development team resddmanager may have multiple roles in
some projects. For example, a project sponsor may also be a business unit manager.

ISD projects with this separation of roles are typically associatddmedium to
largeeffortsusing a defined software engineering process. These projects are also more
likely to exist in organizations withigh-risk operations osubstantiategulatory
compliancepractices This narrows the pool of potential organizascsignificantly but
the resultant pool remains large.

This study proposes to identifgrget companies, managers, and resultant projects
via athreestepprocess starting at the top of a hierarchical nétwdindustry leaders.
Social retworking or formally maintaining a set of contacts associated with a single
person and using those contacts to reach othetheilacontact networkds a long
standing business relationship condiyat has recently been augmented by specialized
internet servicegVisser, 2003) Formal network management servicesh as
LinkedIn.com enable permissidrased contact acropsrsonahetworks, ananany
peoplehave large and extensive primary networks. This study will comtdastry
leaderswith known large networkand request their cooperationaocesmg business
managers and development team leads appropriate to this study.

Those identified aprincipalproject contacts wilteceivevia emailsin cooperation
with thereferring individuathatexplain the research effort, describe the benefits that
will accrue to the project as a result, and solicit their participation in the stAtjeast
three participantare requiredor eachrole in a project. Principal project contacts will
indicate how manyarticipants exist for each project and role combinabionwill not

provide any identityrelated information to this study
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This process will continue until at least 20 projects have committed to participating
in the study. This will allow a sufficient population for gesting and reesting as

necessary to insure agpriate instrument reliability and validity.

Measures of Latent Variables

This studyproposes to examineerformance at thkSD projectteamand subteam
level, rather than the IS group as a whdlbe unit of aralysis for this study will
therefore beéean roles Theliterature cited previouslgerves as the source for most of
the latent variableand measurement iterassociated with this studst this point, it
appears that the only new measure to be developed will be KT_DE; all other measures
have submntial examples.
Knowledge Transfer from End Users to Developers (KT_ED)

Successful knowledge transfer from the end users to the developers depends on
sufficient user participatiohuser engagemeirt requirementgeneratiorand early
design effortfHwang & Thorn, 1999; Kim et al., 2002; McKeen et al., 19%t)ccessful
knowledge transfer efforts result in satisfactory requirements and early design artifacts,
whether from prototype reviews or formal design efforts. There is some evidence that
requirements quality is more difficult to achieve when the é8Drt defines a new,
significantly complex, or significantly rengineered business proc€Ss J. Browne &
Ramesh, 2002Finally, the quality of the RE process itself has an impact on the quality
of the resultant requirements and design artifddtdmann & Lehner, 2001 he
measures for the KT_ED variable should therefore focus on user participation (in
requirements and design activities), requirementstguabserved requirements process,

and system complexity.
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Table 2. Candidate Measures for KT_ED

Measure Source

Requirements describe a system that meets the user n¢ (Kujala et al., 2005)
Understandable requirements (Kujala et al., 2005)
Requirementsre completely defined (Kujala et al., 2005)
There are moderately few errors in the requirements  (Kujala et al., 2005)
The requirements engineering was performed successf (Kujala et al., 2005)

in the project

Exchanged facts, opinions, visions wigh (Hartwick & Barki, 1997)
Exchanged facts, opibns, visions with other users (Hartwick & Barki, 1997)
Discussed own concerns with IS (Hartwick & Barki, 1997)
Discussed own concerns with other users (Hartwick & Barki, 1997)
Designed report formats (Hartwick & Barki, 1997)
Set system access prioes (Hartwick & Barki, 1997)
Determined data access privileges (Hartwick & Barki, 1997)
Designed screen layouts (Hartwick & Barki, 1997)
Designed system security procedures (Hartwick & Barki, 1997)
Designed input/output forms (Hartwick & Barki, 1997)

The measures shown above provide adequate coverage for user participation and
requirements qualityAdditional controlmeasure associated witlRE proces$ormality

and system complexitynaybe necessary
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Knowledge Transfer from Developers to End Usefs (IE)
This study examines engser knowledge of the processes and terminologies of

requirements engineering and software development in angtte determine the
impact ornrelational capital antSD project succesfequirements engineering
terminology & not standardized and is often projspécific Most projects are
considered to be unique asgstems analysts have a variety of RE techniques to draw
from (Hickey & Davis, 2003)

The literature examining end user capaibtitin software development arises from
userdeveloped applications (UDAndtraining /selfmanaged learnintiferature
focused on assessment of user skills in specific software packailesquality of user
developed applicatior®1cGill & Klobas, 2005; Rivard et al., 1997%tudiescovering
RE knowledge of the end user commuratgdifficult to locate One article(Rajagopal
et al., 2005ypecifically identified the need to train projectk&holders in the
capabilities of the technology and resources available to support the proposed system, but
provided no citations or direct examination of this topic.

Development of a questieand-correctanswer measuras suggested by the current
literature for software package useéll be difficult given the multiplicity of RE
techniques and terminology. A better approach might be to use measures focused on user
selfassessment and selfficacy(Gravill et al., 2006; Marcolin et al., 2000)hese
techniques might be useful to determine the absorptive capacity,foc o mf or t | ev el
(Kwok & Gao, 2005; Zahra & George, 200#)the end users with RE and design
processes and artifactden combined with generic requirements and design t@sms

described above for KT_ED
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Relational Capital (RCAP)
Relational capital is well examined in the literat(ifansen, 1999; Kale et al.,

2000; LeonareBarton & Sinha, 1995; Nelson & Cooprider, 1996; Szulanski, 1996;
Tiwana, 2001; Tiwaa & McLean, 2005)As shown in Table 3 below, adequate

examples of validated measures are available and directly tséfid study.

Table 3. Candidate Measures for RCAP

Measure Source

The level of trust that exists between the [IS (Nelson & Cooprider, 1996
organization] andhe [line organization] is:

The reputation of the [line organization] for meeting it (Nelson & Cooprider, 1996
commitments tohe [IS organization] is:

The reputation of the [IS organization] for meeting its (Nelson & Cooprider, 1996
commitments to thdifie organization] is:

Communicatiorbetween <source> and (Szulanski, 1996)
<recipient> is:

Collaboration between <source+ and (Szulanski, 1996)
<recipient>:

How close is (was) the working relatiship between (Hansen, 1999

your division and this division?

There is close, personal interaction between the partr (Kale et al., 2000)

at multiple levels

The alliance is characterized by mutual respect betwe (Kale et al., 2000)

the partners anultiple levels
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The alliance is characterized by mutual trust between (Kale et al., 2000)
partners at mtiple levels

The alliance is characterized by personal friendship  (Kale et al., 2000)
between the partnersaultiple levels

The alliance is characterized by high reciprocity amor (Kale et al., 2000)
the partners

At multiple levels, this project team is characterized b (Tiwana, 2001)

high reciprocity among members

ISD Project Success (PS)
In geneal, software developmemiroject success has received extensive study

using a variety of approaches. The most common approaches involve either highly
detailed assessmer{ailey & Pearson, 198¥im et al., 2002)focus on user
involvement or satisfaction as a pro¢ywang & Thorn, 1999; Kujala et al., 2005; Lin &
Shao, 2000; McKeen et al., 1994} rely on the opinions of managerslasenior
personnel associated with the projéidtvana, 2001)This latter aproach minimizes

instrument complexity and is the model favored for this study.

Table 4. Candidate Measures for PS

Measure Source

In light of marketplacanandated changes and new (Tiwana, 2001)
business requirements that arose during project execut
atthe presentmie, t hi s projecté

Is within budget



