UNIVERSITY OF OKLAHOMA

GRADUATE COLLEGE

REASONED AND INSTITUTIONAL EXPLANATIONS FOR THE USE
OF SOFTWARE DEVELOPMENT PROJECT MANAGEMENT

PRACTICES

A DISSERTATION
SUBMITTED TO THE GRADUATE FACULTY
in partial fulfilment of the requirements for the
Degree of

DOCTOR OF PHILOSOPHY

By

JEFF CRAWFORD
Norman, Oklahoma
2007



UMI Number: 3291932

®

UMI

UMI Microform 3291932

Copyright 2008 by ProQuest Information and Learning Company.

All rights reserved. This microform edition is protected against
unauthorized copying under Title 17, United States Code.

ProQuest Information and Learning Company
300 North Zeeb Road
P.O. Box 1346
Ann Arbor, Ml 48106-1346



REASONED AND INSTITUTIONAL EXPLANATIONS FOR THE USE
OF SOFTWARE DEVELOPMENT PROJECT MANAGEMENT
PRACTICES

A DISSERTATION APPROVED FOR THE
MICHAEL F. PRICE COLLEGE OF BUSINESS

BY

Robert W. Zmud, co-chair

Shaila Miranda, co-chair

Laku Chidambaram

R. Leon Price

Mark P. Sharfman

Rajeev Sharma



© Copyright by JEFF CRAWFORD 2007
All Rights Reserved.



Acknowledgements

| suppose that it's a natural tendency for a person to become
reflective when in the process of moving from one phase of life to
another. While walking the last mile of this dissertation, I've reflected a
lot about the tremendous amount of effort and energy it has taken to get
to this point. | am convinced that finishing this dissertation is a function
of something much greater than the sum of my efforts. The following
words are offered as a tribute to those who have played an essential
part in the completion of this dissertation.

First and foremost, | thank my God and Father for the blessings that
have been lavished on me over the past five years. The Ph.D. process
has provided an opportunity to grow and mature as a person and, more
importantly, as a Christian. Jen and | have constantly been reminded
during these years that we must rely on the Father in order to survive,
and | pray that lesson will never be forgotten. | have also become
convicted that with blessings come responsibility and | pray that we will
use the gifts we’ve gained during this time to reflect God’s goodness
and light in this world. To Him be the glory.

Second, | am indebted to Jen and our kiddos who daily filled me
with the strength and encouragement necessary to undertake and
complete this work. Jen, my beautiful and amazing wife, has borne a
tremendous weight during the past five years so that this dream could
be realized. She is my energy and life, and | believe with all my heart
that this dissertation is as much hers as mine (Jenny, my love for you is
deathless). My three children have also born the brunt of this process
and have sacrificed a tremendous amount during this time. Maddie,
who was always quick to ask “did you finish your paper today?”,
encouraged me so much during the times when | wanted to throw in the
towel. Abby made me smile time and time again, and helped me
maintain a positive outlook when things seemed bleak. Nathan forced
me to get out of the chair when | was mentally exhausted and do
something active (usually wrestle), even on days when | felt like | just
wanted to go back to bed. My family provided a safe place for me to go
every day, a place where | knew | would be loved, and for that | owe the
deepest amount of gratitude.

| also have a hard time using words to express the appreciation |
have for the role my family played in this process. My dad and mom
took great pains to encourage me with words and action. Consistent
with how they have always lived, they led by example and gave me the
courage and perspective to finish. | am because they are. It was my



brother Chris that introduced me to the field of MIS, and largely
because of him that | eventually pursued a Ph.D. in MIS. My brother
Paul helped me to find a passion and purpose in life, and has been my
primary mentor for the past 10 years. | have always looked to both of
my brothers as an example, and they have never disappointed. | also
thank their wives, Jennifer and Alissa, who along with my wife Jennifer,
have endured our nerdy ways and still love us just the same. | am also
eternally grateful to Jen’s parents, Ron and Georgia, who encouraged
us along the way.

| owe a special debt of gratitude to my friends who helped in this
process. The folks at MidFirst Bank, especially Garland Wilkinson and
George Records, were exceedingly kind to me during these last few
years and played an invaluable part in the realization of this
dissertation. The staff at Edmond church of Christ encouraged me
constantly over the past five years, and just as importantly provided me
a quiet room where | could go at any time to study and write. My fellow
Ph.D. students, Yong-Mi Kim, Leslie Albert, Rui Huang, Viet Dao and
Victor Law also provided perspective and expertise that has been
invaluable during this process. To my friends Mark Hamlin and Chris
Carr, | can’t express enough my appreciation for including me in their
pen-making “guild” (woodworking proved to be an important escape
from the stresses of Ph.D. life). Importantly, | would like to thank
Professor Larry Toothaker who, during my first semester in the Ph.D.
program, showed me that faith and science can coexist. His example
will stick with me for the rest of my life.

Finally, | would like to thank my committee who invested a
considerable amount of time in me and showed a great deal of patience
as we moved this dissertation to completion. | thank Bob Zmud for
teaching me that being a researcher is more than just doing research;
that it is a lifestyle and should be enjoyed. | thank Shaila Miranda for
acting as my advocate in the Ph.D. program and for demonstrating the
process of developing a research idea. Both Bob and Shaila played a
critical role in defining and shaping the ideas found in this dissertation,
and | am eternally thankful for their efforts. | was also fortunate to have
Laku Chidambaram, Rajeev Sharma and Mark Sharfman available to
offer insights that helped improve the quality of this dissertation. Leon
Price has helped me many times since graduation from the MIS
undergraduate program in 1991, and played an essential role in this
dissertation by helping me make contacts within organizations. To my
committee, | offer my sincerest gratitude.



Table of Contents

ACKNOWIEAGEMENTS....coiiiiiii e iv
LISt Of TADIES ..ueeeeeee e X
LiSt Of FIQUIES ...t Xi
Chapter I: INtrodUCTION .......uuiiiiiiiiiiiiiiiiie e 1
1.1.  Research QUESHIONS .........uuuiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeee e 3
1.2.  Research Contributions ... 5
1.3.  Organization of Dissertation.............ccccccvveiiiiiiiiiiiiiccce e 7
1.3.1. Dissertation Section 1: Original Research Model............. 7
1.3.2. Dissertation Section 2: Revised Research Model............. 8
Chapter Il: Literature REVIEW ........cooveiviiiiiiiiiiiie et 9
2.1, Previous FINAINGS ......ooooiiiii 9
2.2. Reasoned Action Models of Individual Behavior-................... 15
2.3. Decision-Making Perspectives...........ccccoei, 23
2.4. Institutional Theory........ccoooiiiiiiiiii e, 28
2.5. Conceptualization of Usage ..o, 34
2.6. Exigencies and Usage Behavior............cccccooevviiiiiiiiiiiieeeens 39
2.7.  CONCIUSION ..eueiiiiee e 41
Chapter lll: Research Model & Hypotheses .........ccovvviiiiiiineeeeeee. 46
3.1. Research Model.............ooiiiiiiiii e, 46
3.2, HYPONESES ....eeiiiee e 48
3.2.1. SDPM Practice Characteristics............cceevviiiiiiieiiinnnnnnn. 49
3.2.1.1.  Types of SDPM Practices........ccccoeeeeeierieiiiiiiinnnnnnn. 49
3.2.1.2.  SDPM Practices and their Impact on Software
Development Projects ........cocuviiiiiiiiiii e, 50
3.2.2. Reasoned Action Sources of Influence..............c........... 52
3.2.2.1. SDPM Practice Complexity.........cccceeeeeereeriinennnnnnnn. 54
3.2.2.2. SDPM Practice Relative Advantage ....................... 58
3.2.2.3.  SDPM Practice Relative Advantage and Extent of
Usage 62
3.2.24. SDPM Practice Relative Advantage and Faithful
Usage 63
3.2.2.5. SDPM Practice Relative Advantage and Customized
Use 67
3.2.3. Institutional Sources of Influence ........ccccccvvvveviiiinnnnnnn. 69
3.2.3.1. SDPM Practice Social Norms..........ccccceeevvvveernnnnnnn. 71
3.2.3.2. SDPM Practice Codification.............cccccuuruernnrnnnnnns 75
3.2.3.3.  SDPM Practice Routinization.................cceevvevnnnnnn. 78
3.2.4. Operational EXigenCY..........cceiieieeeiieeeiieee e, 81
3.3, CONCIUSION ..eeecee e 85
Chapter IV: Research Methodology.......ccoovviiiiiiiiiiiiii e, 87
4.1. Data Collection Methods............ccoeiiiiiiiiiiiiiiii e, 87

Vi



4.1.1. Semi-structured Interview & Web-based Survey: Software

Development Manager..........coouuiieiiiiiie e 88
4.1.2. Web-based Survey: Project Manager ............ccccuuvevennnns 89
4.1.3. Web-based Survey: Software Developer (Time 1)......... 91
4.1.4. Web-based Survey: Software Developer (Time 2)......... 94
4.1.5.  Pilot StUAY......ouviiiiiiiiiiiiiii s 96
4.2. Participant Constraints..............cceiiieiiiiiiiiiic e 97
4.2.1. Required Characteristics of Participating Organizations 98
4.2.2. Required Characteristics of Participating Projects ......... 98
4.2.3. Required Characteristics of Participating Software
DAY= (o] o 1= 99
4.3. Control Variables ............ccoovviiiiiiiiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeee 99
4.3.1.  Organizational Controls .............cccccuumuimiiimmiiiiiiiiiiiinenns 101
4.3.2. Project Controls .........oooovrriiiiieieiieieeeeeeee e 102
4.3.3. Software Developer Controls............ccevceiiiieiieiiieeninnnns 103
4.4. Focal SDPM PractiCes .........ccouvvviiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeee 105
4.4.1. Scope Change Control..............euuuueueiimiiiiiiiiiiiiiiiiiiinens 105
4.4.2. Structured Walkthrough ............coooomiiiiiiiiii, 106
4.5. Construct Operationalization.............cccooevviiiiiiniieeiie, 106
4.5.1. Reasoned Action Sources of Influence........................ 107
451.1. SDPM Practice Complexity..........cccceeveeeiiienieennnnn. 107
4.5.1.2. Relative Advantage........cccccooooviiiiiiiiiiiiiiiieeee, 108
4.5.2. Institutional Sources of Influence...........ccccccoeeeririnnnns 112
45.21. SDPM Practice Social NOrms ..........cccoeveeviiiiiinnns 112
45.2.2. Management Expectations .............cccceeiiiiiiiiiinnns 114
45.2.3. SDPM Practice Codification............ccceeeiiiiiiiiiinnns 115
45.2.4. SDPM Practice Routinization.............ccccccvnnnennnn.. 116
45.3. SDPM Practice Usage and Operational Exigency ....... 117
45.3.1. SDPM Practice Usage...........ccooiiiiiiiiiiiiiiiis 118
45.3.2. Operational EXigencCy........cccccuveiriiiieeeeeeeeeeeiinnn, 121
Chapter V: Revised TheOIY .........uuuiiiiiiiiiiiiiiiiiiiiiiiiiiiieieiieiiieiiaees 123
5.1.  Summary of Data Collection ..............cccooevvviiiiiiiieiiiiieeee, 123
5.2. Revised Research Model.............cccooiiiiiiiiiiiii e, 126
5.3. Research Hypotheses.........cccccvviiiiiiiiiiiiicc e, 128
5.3.1.  Defining the Institutional Environment ......................... 129
5.3.1.1. Institutional Elements Arising from the Formal
Organization - SDPM Practice Regulation................cccceeee... 131
5.3.1.2. Institutional Elements Arising from the Informal
Organization - Social NOrmS.............euuiiiiiiiiiiiiiiiiiiiiiiiiiiieees 133
5.3.1.3. Institutional Environment Classification ................ 133
5.3.1.4.  Low Institutionalization and Usage Behavior ........ 136
5.3.2. Relative Advantage.........ccccccoceiiiiiiiiiiiicceee e, 137
5.3.3. Customized USe .......coooiiiiiiiiiiei e 140

5.3.3.1.  SDPM Practice Instrumental Relative Advantage. 142

Vi



53.3.2. Institutional Environment .........ccoooiiiiiiiiii, 143
5.3.3.3. The Interaction between Instrumental Relative

Advantage and the Institutional Environment ......................... 147
534. Faithful USe.....ooovviiiiiiiiiiiieee 148
5.3.4.1. Political Relative Advantage ...........ccccevveeviveennnee. 149
5.3.4.2. Institutional Environment ...............cccoooi. 151
5.3.4.3.  The Interaction between Relative Advantage and
Institutional Environment ... 153
5.4, Control Variables ..........ccoooiiiiiiiiiiiiieee e 155
5.4.1. SDPM Practice Complexity.........cccceevviieiriiiiiieeeeeenennns 155
5.4.2. Operational EXIQeNCY.........cccovvviiiiiiiiiiiiiiiiiiiiiiiiieeeeee 156
54.3. Frequency of USE ......ccooiiiiiiiiiiiiiiiieeeeeee e, 157
5.4.4. Strategic Importance of the Project...............ooovviiinnene. 158
5.4.5. Developer Experience with the SDPM Practice............ 158
5.4.6. SDPM Practice Usage TYpe .......ccevveemeeeieeeiiiiiiieiieeeneee. 159
5.5, CONCIUSION ..o 159
Chapter VI: Analysis and ReSUItS .........cccevvvviiiiiiii e 161
6.1. Revisions to the Research Methodology..........c..cccoeevnnnnn.... 161
6.2. Descriptive StatistiCS........cccoovviiiiiiiie e 161
6.3. SamPIe SIze.....cooiieee e 166
6.4. Measurement Validation ...........cccccceeiiiiiiiiiii e 169
6.4.1.  Validation of Software Developer Constructs............... 170
6.4.2. Validation of Software Development Manager Constructs
181
6.4.3. Overview of Research Constructs ...........c..ceeeeeeennnnns 184
6.5. Research Hypotheses........cccccoooiiiiiiiiiiiii e 193
6.5.1. Testing Proposed Antecedents to Customized Use..... 196

6.5.1.1.  Examining Assumptions in Multivariate Regression
Analysis 196
6.5.1.2.  Analysis of Proposed Relationships for Customized
Use 200
6.5.2. Testing Proposed Antecedents to Faithful Use............ 207
6.5.2.1.  Examining Assumptions in Multivariate Regression
Analysis 207
6.5.2.2.  Analysis of Proposed Relationships for Faithful Use

209

Chapter VII: DISCUSSION .....uuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeseenssnneeennenennnenee 215
7.1, Summary of FINdiNgS .....ccoooiiiiiiicce e 215
7.1.1.  Implications for Theory........ccccccvviiiiiiiiiiiiiiiiee 217
7.1.2. Implications for Practice............ccceoovvuiieeiiiiiiieeeiiinn. 221

7.2. Limitations of the Study and Directions for Future Research

223

7.3, CONCIUSION ... e e 227
REFEIENCES ..o e 228

viii



Appendix | - Organizational Informed Consent Form ................. 238
Appendix Il - Software Development Manager Informed Consent

O M e 239
Appendix Il - Software Development Manager Interview Schedule
.......................................................................................................... 240
Appendix IV — Participation Sales Presentation.............cccccceuuee. 241
Appendix V — Software Development Manager Interview Schedule
.......................................................................................................... 245
Appendix VI — Software Development Manager Survey ............. 246
Appendix VII — Project Manager SUIVeY .........ccouuuuueinieeeeeeeeeeinnnnns 250
Appendix VIII — Software Developer Survey (Time 1).................. 253
Appendix IX — Software Developer Survey (Time 2)...........c........ 259
Appendix X — Customized Use Regression Results Controlling for
(0701 1 1T o 1= 10} 2P T PP 262
Appendix XI — Faithful Use Regression Results Controlling for
(701 1 1 o 1= 10} 2P TP 263



List of Tables

Table 2.5-1: Individual Responses to Institutional Pressures.............. 38
Table 2.7-1: Overview of Construct Definitions ............ccccoooeiiiiiiinnnnnnn. 44
Table 3.3-1: Overview of Dissertation Hypotheses ...............ccccceines 85
Table 4.1-1: Data Collected in the Software Development Manager

Semi-Structured and Web-based Interviews ............cccciiiiiiieeinienne, 89

Table 4.1-2: Data Collected in the Project Manager Questionnaire .... 91
Table 4.1-3: Data Collected in the Software Developer Questionnaire

QI 1.0 T 1 TS PRPPPPRSPN 93
Table 4.1-4: Data Collected in the Software Developer Questionnaire
(TIMIE 2) ettt e et s e e e e e e e e e e e a e e e e e e eeeennnns 94
Table 4.1-5: Construct Data Collection Summary .............cooeeeeeeeeennn. 95
Table 4.2-1: Participant Constraints ..........ccccooooviviiiiiiiiiiii e, 97
Table 4.3-1: Study Controls...........oooooiiiiii e, 101
Table 5.1-1: Participant Response Overview ............ccccceeeeevevvneeeennn. 125
Table 5.1-2: Software Developer Employee Type Breakdown.......... 126
Table 5.3-1: Institutional Environment Classification......................... 136
Table 5.5-1: Summary of Revised Dissertation Hypotheses ............. 160
Table 6.2-1: Sample Descriptive Statistics.........cccceeevvviiieiiiiiniieeee, 163
Table 6.2-2: Participating Organization Descriptive Statistics ........... 164
Table 6.2-3: Participating Project Descriptive Statistics .................... 165
Table 6.4-1: Factor Analysis (Total Variance Explained)................... 171
Table 6.4-2: Factor Analysis (Scree Plot).........ccoooovviiiiiieiiiiieiie, 172
Table 6.4-3: Factor Analysis (Items Removed from the Analysis)..... 174
Table 6.4-4: Factor Analysis (Factor Loadings)..........cccceeeeieeeivinennnne. 176
Table 6.4-5: Correlation Matrix...........oooeuuiiiiiii i 180
Table 6.4-6: Factor Analysis (Total Variance Explained)................... 182
Table 6.4-7: Factor Analysis (Factor Loadings)..........ccooeeeieiiiiicnnnns 183
Table 6.4-8: Overview of Research Constructs and Controls............ 185
Table 6.5-1: Descriptive Statistics for Customized Use...................... 202
Table 6.5-2: Customized Use Contrasts between High, Informal and
Formal Institutionalization Environments............cccccooiiiiiiiiceen. 203
Table 6.5-3: Regression Results for Customized Use........................ 206
Table 6.5-4: Regression Results for Faithful Use..............ccoeennnie. 213
Table 6.5-5: Summary of Hypotheses Tests ..........occeeiiiiiiiieiiiinnnen. 214
Table 7.1-1: Customization Classification Details .............cccccceennee. 219
Table 7.1-2: Faithfulness Classification Details................cooeeeieiiinnns 220



Figure 2.2-1:
Figure 2.2-2:
Figure 2.2-3:
Figure 2.4-1:
Processes ...
Figure 2.5-1:
Figure 2.7-1:
Figure 3.1-1:
Figure 3.2-1:
Figure 3.2-2:
Figure 5.1-1:
Figure 5.3-1:
Figure 5.3-2:
Figure 6.4-1:
Figure 6.4-2:
Figure 6.4-3:
Figure 6.4-4:
Figure 6.4-5:
Figure 6.4-6:
Figure 6.4-7:
Figure 6.4-8:
Figure 6.5-1:
Figure 6.5-2:
Figure 6.5-3:
Figure 6.5-4:
Figure 6.5-5:
Figure 6.5-6:

List of Figures

Theory of Reasoned Action...........cccccevviiiiiiiiiiiiiiiiinnenn. 17
Theory of Planned Behavior............ccccccceeeiiiiiiiieeeiiii, 18
Unified Theory of Acceptance and Use of Technology .. 20
Oliver's (1991) Strategic Responses to Institutional
........................................................................................ 33
Individual Responses to Institutional Pressures............. 39
Conceptual Research Model.............coooeiiiiiiiiiiinieiiee, 43
Simplified Research Model .............ceeeeiiiiiiiieiiiiieees 48
The Impact of Relative Advantage on Faithful Use......... 66
The Impact of Relative Advantage on Customized Use. 69
Data Collection ProCess.........ccovvuuiiiiiiieeiieeeiieeeeeee 124
Revised Research Model (Customized Use) ............... 141
Revised Research Model (Faithful Use)....................... 149
Histogram (Political Relative Advantage)..................... 186
Histogram (Instrumental Relative Advantage).............. 187
Histogram (Customized Us€) .........cccoeeveeviviiiiiiiiieeenn. 188
Histogram (Faithful USe) ... 188
Histogram (Operational EXigency) .........cccccevvvvvvvvnnnnnnn. 189
Histogram (Project Strategic Importance).................... 190
Histogram (SDPM Practice Complexity) ...................... 191
Developer Count per Institutional Environment Condition
...................................................................................... 193
Assessing Linearity (Customized Use)............c.c.......... 197
Modeling Variance of the Error Term (Customized Use)
...................................................................................... 198
Normality of Error Term Distribution (Customized Use) 199
Assessing Linearity (Faithful Use)..............coovviiiiiinnnee. 208

Modeling Variance of the Error Term (Faithful Use)..... 208
Normality of Error Term Distribution (Faithful Use) ...... 209

Xi



Chapter I: Introduction

“No scene from prehistory is quite so vivid as that of the mortal struggles of
great beasts in the tar pits. In the mind’s eye one sees dinosaurs, mammoths,
and sabertoothed tigers struggling against the grip of the tar. The fiercer the
struggle, the more entangling the tar, and no beast is so strong or so skillful
but that he ultimately sinks. Large-system programming has over the past
decade been such a tar pit, and many great and powerful beasts have
thrashed violently in it. Most have emerged with running systems — few have
met goals, schedules, and budgets. Large and small, massive or wiry, team
after team has become entangled in the tar.” (Brooks 1995, p. 4)

Software development (SD) projects have long been
characterized as prone to result in products that are over-budget, over-
schedule, feature poor, or bug rich, all of which can be very costly to an
organization (Davenport 2005). For example, a 2003 report from the
Standish Group suggested that only 34% of SD projects are completed
within pre-defined time and budget specifications. Further, a 2002
report from the U.S. National Institute of Standards and Technology
(NIST) suggested that bugs from software cost the U.S. economy
almost $60 billion annually (2002). While these numbers can certainly
be debated, they regardless illustrate that SD success is difficult to
achieve in a consistent fashion.

To address the “tar” that can entrap those undertaking software
development efforts, authors have suggested the use of formalized
project management approaches, such as those found in various
software development methodologies, to increase the likelihood of

project success (Hartman and Ashrafi 2002; McCarthy 1995; McConnell



1998; Royce 1998). Indeed, literature has suggested that SD failure
rates could be reduced if developers were provided a more structured
project environment, such as that enabled through the implementation
of structured management or development methodologies (Paulk,
Weber, Curtis and Chrissis 1995). Methodologies embody philosophy
(i.e., addressing the ‘what’) and technique (i.e., addressing the ‘how’)
(Checkland 1981), both of which are essential in controlling the
software development process. Project management (PM) practices
are a cogent example of techniques important to the software
development process, as discussed in the Project Management
Institute’s A Guide to the Project Management Body of Knowledge
(PMBOK), third edition (PMI 2003). Software development project
management (SDPM) practices refer to the utilization of PM techniques
within a software development context, such as those discussed in
waterfall, spiral, agile or extreme development methodologies. For
example, development methodologies often utilize structured
requirements meetings throughout the development lifecycle as a
means of aligning customer requirements and technical design
(DeGrace and Stahl 1990).

Research has recently begun to address the factors that
influence software developer use of these types of managerial

interventions (Hardgrave, Davis and Riemenschneider 2003; Khalifa



and Verner 2000), but questions still remain. First, how do an
individual’'s disparate value perceptions interact to influence the use of
SDPM practices? Literature has stressed the importance of
considering both instrumental and political aspects underlying individual
and organizational behavior (Dean and Sharfman 1993; Robey and
Markus 1984), but usage models to this point have focused on
individual usefulness perceptions that are instrumental in nature.
Second, what kind of SDPM practice use can be expected? Adoption
literature has traditionally focused on extent of use measures (i.e.
number of times used and/or number of features used), but has failed to
address the nature underlying that use. Beyond the question of
whether a SDPM practice is used is the more important issue of how
the practice is used in terms of (1) faithfulness to organizational
expectations and (2) adaptation to the task being completed. Finally,
what role does the institutional environment in which a developer works
play within the SDPM practice usage decision? Software development
environments are dynamic and often subject to malleable constraints,
and as such a model of SDPM practice usage must address the role

these pressures play in a developer’'s usage decision.

1.1. Research Questions

The overriding objective of this dissertation can be understood

through the following research question: What are the primary factors



that influence a software developer’s customized and faithful use
of a SDPM practice within a SD project? Before proceeding, it is
important to realize the boundary conditions for this question. First, the
focus of this study is on software developers that operate in an
organizational context. As such, any model used to address the
question of SDPM practice use must acknowledge the impact of
organizational opportunities and constraints that arise through
association with the organization.  Second, this dissertation is
concerned with SDPM practice usage behavior that is exhibited within a
specific development project rather than with regards to general usage
behavior for all projects. This distinction is important since it focuses
attention on behavioral episodes rather than behavioral tendencies. It
is expected that a clearer understanding of SDPM practice usage
behavior will be gained by considering software developer perceptions
and behaviors within a specific project. Finally, it is important to
acknowledge that this dissertation does not propose “best practices” by
asserting which SDPM practices are most effective. While this is an
important issue, the research at hand is rather focused on the primary
factors that influence usage of SDPM practices.

To address the stated research question and in turn resolve
these outstanding questions, reasoned action models of individual

behavior and institutional theory will be used to generate a model that



seeks to explain factors underlying a software developer’s faithful and

customized use of a SDPM practice.

1.2. Research Contributions

There are at least four contributions that result from this
dissertation research. First, the proposed research model utilizes an
integrative application of institutional perspectives in order to
understand SDPM practice usage behavior. While authors researching
individual behavior have addressed institutional pressure separately
through concepts such as social norms and management support
(Agarwal 2000; Venkatesh, Morris, Davis and Davis 2003), this
research evaluates institutional pressure by considering organizational
and social sources of pressure in tandem. Specifically, a classification
scheme using both sources is proposed to identify the institutional
environment within which a software developer works. This framework
provides a novel perspective that allows researchers to consider the
institutional environment as a whole when investigating individual
behavior within an organization.

Second, this research is expected to extend existing adoption
studies by considering both instrumental and political purposes
underlying SDPM practice usage. Previous developer-focused
adoption studies have tended to emphasize instrumental value

judgments in determining behavioral choices (Hardgrave et al. 2003;



Khalifa and Verner 2000), but political value has long been understood
as important behavioral influencer in a software development context
(Robey and Markus 1984). Existing adoption models will be extended
by proposing that both political and instrumental relative advantage
perceptions play an important role in determining a software
developer’s use of a SDPM practice.

Third, the proposed model provides a conceptualization of
usage behavior which is richer than pure frequency-based measures
typical in many adoption studies (Khalifa and Verner 2000).
Specifically, this study looks at how use is enacted by the software
developer through both faithfulness and customization dimensions.
Evaluating how the SDPM practice is appropriated within the project
context is of utmost concern since the effectiveness of a practice is a
function of how it is used within the development process. It is believed
that this conceptualization will also be valuable to other adoption
contexts where the nature of usage is important to implementation
success.

Finally, this study will provide practitioners with clearer picture of
ways in which effective SDPM practice use can be encouraged within a
software development environment. Practices are often employed to
improve a development group’s ability to deliver software projects within

time, resource and cost specifications, and as such it benefits the



organization when each software developer appropriately utilizes the
SDPM practices within their specific work context. The proposed
research model provides a framework whereby managers can better
understand the factors that can be adjusted to positively influence

desired SDPM practice usage behavior.

1.3. Organization of Dissertation

This dissertation has been a living work since its inception in the
spring of 2003. During this time, the dissertation has naturally evolved
for both theoretical and pragmatic reasons. As such, the dissertation is
divided into two main sections; the first which was derived prior to the
start of data collection and the second that flowed from constraints

encountered during data collection.

1.3.1. Dissertation Section 1: Original Research Model

Chapter Il provides a review of literature which informs the
discussion of software developer use of a SDPM practice. First, a
discussion of contemporary research on software developer behavior is
presented and discussed in terms of what it does and does not tell us
regarding SDPM practice use. Reasoned action models of individual
behavior, decision-making perspectives, and institutional theory are
then presented as a means of understanding SDPM practice usage

behavior exhibited by a software developer. The resulting discussion



provides a framework from which the proposed research model can be
understood. Chapter Ill draws on this foundation in order to present
the research model and hypotheses. Constructs and resulting
relationships are presented in relation to the theory detailed in Chapter
Il. Chapter IV begins with an overview of the data collection methods,

data sources, and data analysis methods expected for this dissertation.

1.3.2. Dissertation Section 2: Revised Research Model

Chapter V begins by discussing a rationale for modifying the
research model and follows with a detailed presentation of the research
hypotheses. Chapter VI then continues by analyzing the data collected
and presenting results. Finally, Chapter VII concludes by discussing
findings, suggesting key implications for both theory and practice, and

proposing directions for future research.



Chapter Il: Literature Review

In order to generate a model that explains software developer
use of a SDPM practice, we must first look to existing literature to
provide a proper perspective. This chapter will begin by discussing
previous findings that relate to studies of SDPM practice usage. Next,
three different theoretical perspectives will be outlined to generate the
structural framework for addressing the proposed research question.
Finally, the conceptualization of actual use will be discussed, including
a presentation of exigencies which might serve to reduce usage

behavior.

2.1. Previous Findings

Several authors have addressed the adoption of innovations
within a software development context, lending an important
perspective to the question of SDPM practice use among software
developers. One study in particular considered factors that encouraged
COBOL programmers to develop favorable usage intentions regarding
the C programming language (Agarwal and Prasad 2000). In the non-
mandatory environment (as perceived by the responding software
developers) examined by the authors, findings suggested that task-

related perceptions of relative advantage were important in determining



individual attitudes. Further, the radical shift in development processes
dictated that compatibility issues were important when deriving positive
attitudes. Intentions to use the C programming environment were then
found to be positively influenced by attitudes and ease of use
perceptions. This study confirms the importance of reasoned action
models of individual action when considering software developer
adoption of innovations. However, it is interesting to note that the
authors found social factors within the software developers’
environment to not be a significant predictor of usage intentions. While
a cursory reading of the sample suggests that social factors should be
important (i.e., all were members of one development organization), the
context suggests why the social environment did not play a more
significant role in the adoption decision. As stated by the authors, “the
result also suggests that respondents did not believe that the
organization in the study was attempting to mandate use of the C
language” (Agarwal and Prasad 2000, p. 303). When adoption of an
innovation is highly voluntary, social pressure has been shown to have
very little effect on the adoption decision (Hartwick and Barki 1994).

A second set of authors (Khalifa and Verner 2000) used Triandis’
model of human behavior (Triandis 1980) as a framework from which to
understand a software developer's usage behavior for two specific

software development methodologies, waterfall and prototyping. Using
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a cross-sectional, questionnaire-based data collection approach, the
authors found that use of either software development methodology
was significantly influenced by facilitating conditions (i.e., team size,
departmental innovativeness, and organizational support) and
developer beliefs regarding the methodology’s impact on the quality of
the software development process. Use in this study was discussed
through two dimensions, where depth referred to the extent the
methodology was used in each phase of the development process and
breadth referred to the variety of applications that were developed with
each approach. This research also lends credibility to reasoned action
models of individual behavior by (1) suggesting that beliefs are an
important predictor of software developer usage behavior and (2)
acknowledging the importance of facilitating conditions, or “objective
factors in the environment that facilitate performance of an act” (Khalifa
and Verner 2000, p. 362), when investigating usage behavior within an
less-than-voluntary context (Ajzen 1991).

Finally, a third set of authors (Hardgrave et al. 2003;
Riemenschneider, Hardgrave and Davis 2002) have recently evaluated
several competing models commonly accepted within technology
adoption literature to determine their appropriateness in a software
developer methodology adoption context. The first study

(Riemenschneider et al. 2002) tested the Technology Acceptance
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model (TAM) (Davis 1989; Davis, Bagozzi and Warshaw 1989), TAM2
(Venkatesh and Davis 2000), Perceived Characteristics of Innovating
(PCIl) (Moore and Benbasat 1991), the Theory of Planned Behavior
(TPB) (Ajzen 1991) and the Model of Personal Computer Utilization
(Thompson, Higgins and Howell 1991) and found that reasoned action
models of individual behavior could be applied in a methodology
adoption context. Specifically, usefulness (a.k.a. relative advantage,
attitude, job fit), subjective norm (a.k.a. social factors) and compatibility
were shown to positively impact developer intentions to use the
methodology while voluntariness was shown to negatively impact
intention formation. Their results also demonstrated that ease of use
perceptions and perceived behavior control (internal and external) did
not significantly impact intention formation. While the authors suggest
that “as the behavioral domain changes from tool use to methodology
use, there is a reduction in the relevance of how easy or hard the
behavior is to perform and whether or not one possesses adequate
internal or external resources to perform it” (Riemenschneider et al.
2002, p. 1141), this finding might be an artifact of the data collection
approach. Specifically, data collection for the study occurred post-
adoption, creating the possibility that perceptions of complexity had
been reduced through experience with the development methodology.

In a similar way, the importance of perceived behavior control (i.e., the
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individual's perceived ability to complete the behavior) by definition will
be impacted after a software developer has already used the
methodology.

The next study by these authors combined TAM (Davis et al.
1989; Venkatesh and Davis 2000) with diffusion of innovations theory
(Rogers 1995) to propose a model explaining software developer
adoption of a software development methodology. Using a cross-
sectional, questionnaire-based data collection approach, Hardgrave et
al. (2003) found that perceived usefulness and compatibility all
demonstrated a significant relationship with the individual’s behavioral
intention to use the software development methodology. When
compared to the previously discussed studies, these authors employ a
more comprehensive array of usage drivers within reasoned action
models and find that social pressure and organizational mandate are
indeed important predictors of methodology adoption intentions.
Perceptions of complexity were shown to not exert a direct impact on
usage intentions; an interesting finding given that the methodology was
suggested to be a ‘radical’ change. However, this finding might be
explained by the wealth of development experience within the
respondent group (average of 10 years development experience),
calling into question how radical the new methodology might have truly

been (e.g., the methodology did not utilize a CASE tool).
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These studies offer several important insights within the current
research context. First, they provide validation that understanding
factors that influence a software developer’s adoption of development
techniques and methodologies are an important, yet rarely discussed
phenomena within the IT discipline. Second, each illustrates the
relevance of utilizing reasoned action models of individual behavior
when trying to understand software developer usage of SDPM
practices. This is important since it provides a perspective regarding
constructs expected to be most applicable within the SDPM practice
usage process. Finally, the later studies discussed above acknowledge
that the social context in which software developers operate must be
considered if we are to understand enacted behavior. Social context is
especially important when considering the reasoning behind software
developer behavior (Wastell 1999), and a model of SDPM practice
usage must account for this influence.

However, there are still several areas which must be addressed
if we are to comprehensively understand a software developer’'s usage
of SDPM practices. First, software developers in an organizational
context are subject to a complex set of criteria when determining the
value of organizational practices (Robey and Markus 1984), but usage
models to this point have focused on individual usefulness perceptions

that are task-focused only. Second, models to this point have focused
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on extent-based usage (or intention) measures. Beyond the question of
whether a SDPM practice (will be / is being) used is the equally
important issue of how the practice (will be / is being) used by software
developers. Finally, the previously discussed models do not address
the impact that external pressures might exert on usage behavior. The
following sections will discuss three theoretical perspectives that are
expected to address these questions in order to provide a robust model

of factors that influence software developer SDPM practice usage.

2.2. Reasoned Action Models of Individual

Behavior

When deriving the factors that influence a software developer’s
SDPM practice usage, it is important to begin with existing models that
seek to explain individual behavior. Reasoned action models, such as
those presented in technology adoption research, provide a theoretical
lens from which an individual's usage decision process can be
examined (Fishbein and Ajzen 1975; Venkatesh et al. 2003). A number
of reasoned action models have received support across a variety of
domains (Agarwal 2000; O'Keefe 2002), suggesting that they might
provide a powerful lens for this research context. The following
paragraphs outline several of the most accepted models of reasoned

action which can elucidate factors influencing SDPM practice use.

15



Reasoned action models of individual behavior find their roots in
TRA, or the Theory of Reasoned Action, as proposed by Fishbein &
Ajzen (1975). TRA, in considering volitional behavior, suggested that
an individual’s disposition towards a behavior (attitude) combined with
their perception that referent others think they should exhibit the
behavior (subjective norms) influence the likelihood of developing an
intention to exhibit the behavior. Expressed mathematically, TRA
proposes that Bl = Ag(w;) + SN(wy), where Bl is an individual’s
behavioral intention that is influenced by both an individual’'s attitude
towards the behavior (Ag) and subjective norms with regard to the
behavior (SN). Both Ag and SN are suggested to contribute to Bl
differentially, as represented by the different weightings (w1 & wy)
assigned to the factors (O'Keefe 2002). The theory also suggests that
attitude and subjective norm generation are derived from individual
beliefs (Mathieson 1991). Research from multiple domains such as
family planning, paper recycling, exercise, consumer purchases, and
technology use have confirmed that TRA provides a powerful
perspective for understanding individual behavior in voluntary
environments (Agarwal 2000; O'Keefe 2002). The primary relationships

proposed in TRA are graphically illustrated in Figure 2.2-1.
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Figure 2.2-1: Theory of Reasoned Action

Beliefs Attitude (Ag)
Behavioral Behavior
Intention [
Beliefs Subjective / (Bl)
> | Norms (SN)

Building on TRA, authors subsequently proposed that an
additional construct, perceived behavior control, was important in
situations where the behavior in question was considered less than
voluntary.  The Theory of Planned Behavior (TPB) specifically
suggested that “the presence or absence of requisite resources and
opportunities” (Ajzen and Madden 1986, p. 457) played an important
role in determining whether an individual would exhibit a given
behavior. Thus, TPB built on TRA by proposing Bl = Ag(w;) + SN(wy)
+ PCB(ws3), where PCB represents perceived behavior control and ws;
represents its weighting. Similar to attitudes and subjective norms,
perceived behavior control was suggested to be largely shaped by
individual beliefs. According to O’Keefe, “the number and diversity of
supportive findings suggest that the TPB will often provide a superior
model (when compared to TRA)” (2002, p. 116). The relationships

proposed in TPB are pictured in Figure 2.2-2.
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Figure 2.2-2: Theory of Planned Behavior
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Another reasoned action perspective for individual adoption
behaviors can be found in Diffusions of Innovations (DOI) literature
(Rogers 1995). This perspective suggests that adoption of an
innovation is strongly influenced by how an individual answers the
following questions (Moore and Benbasat 1991): (a) how valuable is the
innovation compared to what it will replace (relative advantage), (b) how
well does the innovation fit with existing norms or past experiences
(compatibility), (c) how difficult is the innovation to use (complexity), (d)
how difficult is it to observe the outcomes of using the innovation
(observability), and (e) to what degree can the individual experiment
with the innovation before adoption (trialability). Expressed

mathematically, a DOI perspective proposes that ADOPT = RA(w,) +
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COMPAT(w,) + COMPLX(ws) + OBSR(w,) + TRIAL(Ws) ' a model
which has been derived and validated through the comprehensive
evaluation of hundreds of diverse innovation studies (Rogers 1995).
Researchers of technology adoption have extensively drawn on
the reasoned action models discussed to this point. For instance, the
widely utilized Technology Acceptance Model (TAM) and its
predecessor TAM2 draw on these models to propose that salient beliefs
regarding the technology (perceived ease of use and perceived
usefulness) influence attitudes which work together with social norms to
impact an individuals intention to adopt and eventual adoption of the
technology (Davis 1989; Davis et al. 1989; Venkatesh and Davis 2000).
Further, authors have also drawn on DOI literature to propose the
Perceived Characteristics of Innovating (PCI) model to explain
technology adoption behaviors (Moore and Benbasat 1991).
Understanding that each of these technology adoption models
possesses areas of overlap, authors have recently attempted to
combine them into one unified model that can comprehensively explain
technology adoption behavior. The resulting model is called the Unified
Theory of Acceptance and Use of a Technology (UTAUT) and is
displayed in Figure 2.2-3 (Venkatesh et al. 2003). UTAUT proposes

that behavioral intentions are influenced by performance expectancy

' ADOPT = individual adoption of the innovation, RA = relative advantage, COMPAT
= compatibility, COMPLX = complexity, OBSR = observability, TRIAL = trialability,
and w5 = the weighting of each antecedent condition
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(i.e., relative advantage), effort expectancy (i.e., perceived complexity),
and social influence (i.e., social norms) expressed mathematically as Bl
= PE(w.) + EE(w>) + Sl(ws) 2. Usage behavior is then suggested to be
influenced by behavioral intentions and facilitating conditions (i.e.,
perceived behavior control and compatibility), expressed
mathematically as USE = Bl(w,) + FC(ws) . Moderators such as
gender, age, experience and voluntariness of use are also proposed to
impact the influence of constructs on usage intentions and actual use.
Validation of UTAUT in a technology adoption context is still in the early

stages, but current findings are encouraging (Venkatesh et al. 2003).

Figure 2.2-3: Unified Theory of Acceptance and Use of Technology
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2 PE = Performance Expectancy, EE = Effort Expectancy, S| = Social Influence, w; 3 =
weightings assigned to each antecedent condition

% USE = Use Behavior, FC = Facilitating Conditions, w45 = weightings assigned to
each antecedent condition
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An important question that must be addressed is how applicable
these different models are when trying to understand a software
developer’s use of a SDPM practice. First, the appropriateness of
reasoned action models in understanding software developer adoption
behavior must be confirmed. From a technology adoption perspective,
adoption research has often focused on end users and not “experts”
within the information technology domain. Several studies have
successfully applied reasoned action models to understand software
developer behavior, such as studies looking at the adoption of the C
language (Agarwal and Prasad 2000) and software development
methodologies (Hardgrave et al. 2003; Khalifa and Verner 2000). Thus,
reasoned action models of individual behavior appear to be relevant
perspectives from which to understand software developer behavior.

Second, the question of applicability must be evaluated in terms
of the target innovation being considered. While many studies have
focused on the adoption of tools, or an artifact that can be used for
accomplishing some ends, this study focuses on the adoption of
practices. In their consideration of the applicability of five different
reasoned action models to a software development methodology
adoption context (Riemenschneider et al. 2002), authors found that
exhibited relationships tended to be consistent with those found when

the adoption artifact of interest is a tool. This suggests that reasoned
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action models are an appropriate perspective for considering factors
that influence a software developer’s use of SDPM practices.
Thus, findings from the wide array of reasoned action studies

offer several important insights into the factors that might influence a
software developer’s use of a SDPM practice. Specifically, the models
discussed above suggest that the following perceptual factors should
be considered when investigating software developer use of SDPM
practices:

e SDPM practice complexity

e SDPM practice relative advantage

e SDPM practice social norms

¢ Facilitating conditions

e SDPM practice usage intentions

e SDPM practice voluntariness

While these constructs provide important guidance when

examining individual behavior, several limitations must be addressed.
The first limitation lies in an undivided focus on instrumental value
judgments as a precursor to usage behavior. While instrumental
relative advantage has been demonstrated to be important in the
previously discussed models, software developer perceptions regarding
value of the SDPM practice will be formed in an organizational setting

where developer worth is evaluated in more ways than just in relation to
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task performance. As such, the developer will be subject to value
judgments that are more complex than those solely focused on the
task-related benefits of using the SDPM practice. Another key limitation
of reasoned action models can be found in a fragmented treatment of
institutional pressures on individual behavior. Institutional pressures
are often discussed through social norms or facilitating condition
constructs, but rarely presented in a comprehensive manner with
regards to the pressured inherent in the institutional environment.
Finally, reasoned action models tend to focus on extent-based
measures of use / adoption and do not get into the critical issue relating
to how usage behavior is exhibited. The following sections will apply a
decision-making perspective and institutional theory to build on the

value offered through reasoned action models of individual behavior.

2.3. Decision-Making Perspectives

Relative advantage, or perceived usefulness, is most often
addressed in adoption research with regards to the innovation’s
instrumental value, defined by its ability to improve task-related job
performance (see the Performance Expectancy construct discussion in
Venkatesh et al. 2003 for a detailed treatment). However, the value an
organizational worker assigns to a behavior has often been suggested
to result from more than purely instrumental criteria. For example,

researchers focusing on the adoption of IT have suggested that value
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judgments are realized in both short- and long-term manifestations,
where short-term represents the value of a behavior with respect to the
task at hand while long-term represents the value of a behavior with
regard to professional-related benefits such as increased compensation
and improved image (Compeau and Higgins 1995; Thompson et al.
1991). Further, non-instrumental relative advantage perceptions have
been addressed in adoption literature through the image construct
proposed in the PCI model (Moore and Benbasat 1991) where
individuals are suggested to be more prone to adopt an innovation
when they perceive it to help them improve their social standing. The
context of an individual’s environment often dictates the types of
usefulness perceptions that are most salient when considering adoption
behaviors (Dennis and Reinicke 2004), and evaluating software
developer usage of a SDPM practice within an organizational context
requires us to consider which sources of relative advantage will be most
pertinent for this study.

Researchers looking into the decision-making process of
management executives offer an insightful perspective when
considering decision-making in an organizational context. Of particular
interest is the suggestion that managers are subject to rational
(Fredrickson and laquinto 1989) and political (Eisenhardt and

Bourgeois 1988) considerations when deriving solutions to
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organizational problems. Procedural rationality, or “the extent to which
the decision process involves the collection of information relevant to
the decision and reliance upon analysis of this information in making
the choice” (Dean and Sharfman 1993, p. 1071), is suggested to be an
important aspect of the decision-making process when objectives are
known and managers are able to cognitively evaluate the value of
derived alternatives (Eisenhardt and Zbaracki 1992). Political behavior,
or “the observable, but often covert, actions by which executives
enhance their power to influence a decision” (Eisenhardt and Bourgeois
1988, p. 738), is also proposed to be important within the decision-
making process when the manager is operating in a context where
coalitions of people and competing interests exist (Eisenhardt and
Zbaracki 1992). Dean & Sharfman (1993; 1996) suggest that
procedural rationality and political behavior are distinct, yet interrelated
factors that serve to influence strategic decision-making. Software
developers are often situated in development projects where (a) an
overall objective is understood such that alternative choices of action
are able to be evaluated and (b) competing interests exist between
members of the development organization such that choices must be
evaluated in light of their ability to protect the self-interests of the
software developer. This suggests that political and rational

dimensions will also be important in a software developer context, a
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suggestion which is validated in several software developer-focused
studies.

For example, Robey & Markus, in their discussion of
organizational decisions regarding IS design, suggest that “IS design
can fruitfully be explained as both a rational and a political process”
(Robey and Markus 1984, p. 12). The authors explain that systems
development can be viewed as a rational process in that it strives to
create systems that (a) increase organizational effectiveness and (b)
are adopted and used as prescribed. In addition, systems development
can also be viewed as a political process where potential exists for the
various participants, with multiple competing objectives, to gain or lose
power within the design process. In other words, systems development
choices within an organization are a function of the instrumental and
political utility attributed to each individual decision. While these two
dimensions are divergent, it is important to recognize that they are also
interdependent as evidenced in the following quote (Robey and Markus
1984, p. 12):

“Rituals in systems development function to maintain the

appearance of rationality in systems development and in

organizational decision making. Regardless of whether it
actually produces rational outcomes or not, systems
development must symbolize rationality and signify that

the actions taken are not arbitrary, but rather acceptable

within the organization’s ideology. As such, rituals help

provide meaning to the actions taken within an
organization.”
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A more recent treatment of the rational / political view of value
judgment has been provided in literature on software development
quality. Software developers operating in an organizational
environment have been suggested to make decisions regarding the use
of shortcut-taking behaviors based on two concerns: concern for quality
and concern for career (Austin 2001). Within this perspective, concern
for quality addresses the value that a software developer places on
project success, while concern for career addresses a fear that the
developer “may ‘look bad’ in the eyes of the principal if he confesses
that he is behind schedule and his fellow agent does not” (Austin 2001,
p. 197). Shortcut-taking behavior, then, is suggested to be a function of
both a software developer’s concern for quality and concern for career.
Indeed, this perspective suggests that more than task-related
perceptions of relative advantage are important when evaluating
software developer behavior.

Drawing on this set of literature provides a perspective regarding
the types of relative advantage which will be salient in a software
development context. Specifically, the preceding perspectives suggest
that value perceptions within an organizational context can be viewed
along instrumental and political dimensions, where instrumental

addresses the value of a SDPM practice for completing project-related
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tasks and political refers to the value of a SDPM practice with regards

to how it improves the individual’s image within the organization.

2.4. Institutional Theory

As discussed earlier, another gap in reasoned action models of
individual behavior lies in an anemic treatment of the institutional
environment within which the individual operates (Orlikowski and Barley
2001). Two aspects of this theory can inform an investigation of factors
that influence a software developer's use of SDPM practices. First,
institutional theory provides a perspective for understanding the primary
sources of institutional pressure within the domain of individual adoption
behavior. Second, the theory also provides a means of predicting
individual responses to imposed institutional pressure. The section
below will outline these two issues in relation to a software developer’s
use of SDPM practices.

At its core, institutional theory “emphasizes that organizations
are open systems — strongly influenced by their environments — but that
it is not only competitive and efficiency-based forces that are at work.
Socially constructed belief and rule systems exercise enormous control
over organizations — both how they are structured and how they carry
out their work” (Scott 2003, p. 119-120). Institutional theory provides a
perspective for understanding the role that institutional forces play in

usage decisions by suggesting that (1) organizational choice is
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constrained by external pressures, (2) organizational survival depends
on responsiveness to external demands, (3) organizations are
legitimacy seekers, and (4) organizations are interest driven (Scott
2003; Selznick 1996). Applied at an individual level, institutional
theory suggests that “the behaviors of individuals within organizations
are significantly influenced by the prevailing organizational norms,
values, culture, and history” (Purvis, Sambamurthy and Zmud 2001, p.
120).

Institutions are suggested to be “composed of cultural-cognitive,
normative, and regulative elements that, together with associated
activities and resources, provide stability and meaning to social life”
(Scott 2001, p. 48). The institutional environment, then, can be seen as
exerting its influence on individuals through each of these three
elements. Cultural-cognitive elements within the institutional
environment arise through the shared meaning that exists within any
environment, such as when a managerial practice is viewed as part of
the standard operating procedure within an organization. Normative
elements are demonstrated through a moral framework (i.e., perception
of behavior that is considered right or wrong) underlying the institutional
environment, evidenced by individual perceptions of referent others’
expectations. Finally, regulative elements are illustrated through the

formal rules and governance structures created within the institutional
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environment, as often expressed within documented organizational
policies and procedures.

These three elements within the institutional environment have
been variously addressed in IT adoption literature. While early models
of technology adoption ignored the potential impacts of the institutional
environment (Davis 1989), later models have embraced normative
and/or cultural-cognitive factors. For example, an institutional
environment’s normative influence on individual adoption of a
technology is often modeled through social influence (a.k.a., subjective
norms and social factors), or “the degree to which an individual
perceives that important others believe he or she should use the new
system” (Venkatesh et al. 2003, p. 451). Additionally, cultural-cognitive
influence within the institutional environment is often suggested to
impact adoption behaviors through the presence of facilitating
conditions within the environment, evidenced through managerial
and/or organizational support perceptions (Purvis et al. 2001;
Thompson et al. 1991; Venkatesh et al. 2003). Addressing normative
(e.g., social norms) and cultural cognitive (e.g., facilitating conditions)
aspects of the institutional environment has also been the norm within
research looking at the adoption of methodologies by software

developers (Hardgrave et al. 2003; Khalifa and Verner 2000).
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Two things are of note when considering how institutional factors
have been addressed in adoption-focused research. First, the
regulative environment is often ignored with regards to its impact on an
individual’s adoption decision. Second, it is the exception rather than
rule to find more than one of the institutional elements represented in
models of technology adoption. As suggested by Scott (2003, p. 135),
“‘in any fully developed institutional system, all three of these forces or
elements are present and interact to promote and sustain orderly
behavior”. Thus, when evaluating the use of a SDPM practice within a
software development context, it is important to consider all three
sources of influence within the institutional environment. These three
forces are evidenced through (a) the degree of SDPM practice
routinization within the development organization (cultural-cognitive),
(b) the prevalence of social norms that exist within the development
organization (normative), and (c) the degree that the SDPM practice is
formally documented within the organization’s project management
methodology (regulative).

In addition to providing a framework for understanding the
sources of institutional pressure, institutional theory provides a
perspective for understanding how organizations respond to institutional
pressures which in turn can inform how a software developer might

view / use SDPM practices in light of those pressures. First, an
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institutional perspective proposes that organizations have an
overwhelming need to conform to the institutional environment in order
to enhance the likelihood of survival (DiMaggio and Powell 1983; Meyer
and Rowan 1977). Applied at an individual level, this suggests that
members of an organization might exhibit behaviors that are perceived
as enabling conformity with the institutional environment in order to
enhance their legitimacy within that organization. Behaviors, then, can
be viewed as partly driven by an organizational worker’s valuation of
the behavior in terms of its symbolic merits. In addition to the
previously discussed instrumental and political dimensions of relative
advantage, perceptions of the symbolic relative advantage associated
with a behavior might also play an important role in shaping an
individual’s behavioral choices.

Second, institutional theory also suggests that conformity to
institutional pressures can be varied based on the level of active
agency expressed by an organization or individual (Goodrick and
Salancik 1996). For example, research has shown that organizational
adoption of work-family programs (i.e., child care and flexible workplace
initiatives) vary in their conformity based on institutional factors such as
dependence on the institutional environment (Goodstein 1994). As
illustrated in Figure 2.4-1, organizational responses to institutional

pressures are suggested to range from absolute conformity
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(acquiescence) to all-out resistance (manipulation) and are the result of
institutional factors such as the cause of institutional pressure
(legitimacy and/or efficiency rationale), the constituents exerting the
institutional pressure (multiplicity and/or dependence rationale), the
content expressed through the institutional pressure (consistency of
pressures with organizational goals and/or constraints resulting from
the pressure), organizational level of control regarding the imposed
pressure (regulatory coercion and/or voluntariness of diffusion), and the
context underlying the institutional pressure (environmental uncertainty
and/or interconnectedness) (Oliver 1991). Applied at an individual
level, this suggests that a software developer will conform their use of
SDPM practices in different ways depending on pressures within the

institutional environment.

Figure 2.4-1: Oliver’'s (1991) Strategic Responses to Institutional
Processes
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2.5. Conceptualization of Usage

Reasoned action models of individual behavior typically evaluate
the manifestation of a specific behavior (i.e., voting, consumer
purchases, exercise) as their ultimate dependent variable (O'Keefe
2002). In the case of IS adoption literature, this often means that
researchers focus on usage behavior with regards to technology
innovations such as personal computers (Compeau and Higgins 1995),
CASE tools (Purvis et al. 2001), programming languages (Agarwal and
Prasad 2000), or software methodologies (Hardgrave et al. 2003;
Khalifa and Verner 2000). While usage has often been acknowledged
as a very complex process, IT researchers have tended to focus on
extent-based measures. This typically results in a view of use which is
frequency-based (number of times used) (Davis 1989) and/or focused
on depth of use (humber of features used) (Igbaria, Zinatelli, Cragg and
Cavaye 1997). While these measures account for the outward
manifestations of usage behavior, they fail to address the nature that
characterizes that usage. A need to address more rich adoption
measures has been voiced in other domains, such as that within
organizational adoption research. For example, TQM adoption
research has stressed that “for administrative innovations, the
appropriate question may not only be whether organizations adopt but

how they adopt” (Westphal, Gulati and Shortell 1997, p. 370) and
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organizational practice adoption research has suggested adoption
behavior consists of implementation (degree to which external or
objective behaviors required by the practice are exhibited) and
internalization (degree to which employees view the practice as
valuable and express commitment to it) components (Kostova and Roth
2002). In a similar manner, the way in which a practice is used by
software developers is just as important as if it is used and as such
must be addressed within this research. The remaining question, then,
relates to the types of usage that are salient when considering how
SDPM practice usage is enacted.

The previous discussion of institutional theory demonstrates how
responses to the institutional environment are often discussed along a
continuum represented with conformity to resistance anchors.
Desanctis & Poole (1994) addressed a related issue when discussing
individual and group appropriation of a technology. In their theorizing,
the authors suggested that one aspect of appropriation relates to
faithfulness (i.e., conformity) in relation to the spirit and structural
feature set within a given technology. Faithful appropriation with
regards to a technology’s spirit is of special concern here since it
addresses an important aspect of the nature underlying usage
behavior. Specifically, it is important to consider the degree to which

the SDPM practice is used in the same manner as intended by the
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development organization because (a) predicting software developer
deviance from prescribed development practices is of utmost concern
for management (DeGrace and Stahl 1990) and (b) faithful compliance
in light of institutional pressures has been suggested to provide benefits
such as enhancing legitimacy within the institutional environment (Staw
and Epstein 2000) or improved decision quality in a GSS environment
(Wheeler and Valacich 1996).

A second, and equally important, issue underlying use of the
SDPM practice relates to how the practice is customized within a given
project. Adaptation-focused usage speaks to an efficiency-rationale
whereby the adopting entity desires to maximize value by customizing
the innovation to the problem at hand (Westphal et al. 1997). The
benefits of customizing behavior for a given task have been widely
discussed in theories of task-technology fit, where effective GSS use is
suggested to largely be a function of the fit between the task and
subsequent use of a technology (Dennis, Wixom and Vandenberg
2001; Zigurs and Buckland 1998). In the context of management
practices, “positive” deviation (i.e., adaptation to the given task) is often
required if an individual is to generate above-normal value (Pascale and
Sternin 2005). Thus, investigating software developer usage of SDPM
practices should also acknowledge the degree to which the practice is

customized, or adapted, within a given project.
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Interestingly, Oliver’s discussion of organizational responses to
institutional pressures hints at adaptation aspects of usage in addition
to the explicit focus on conformity (i.e., faithfulness). While responses
are suggested to be a function of an organization’s willingness to
faithfully adopt some institutional norm, these same responses also
illustrate an organization’s activeness with regards to adaptation of the
norms. For example, habitual acquiescence is represented by
‘unconscious or blind adherence to preconscious or taken-for-granted
rules or values...(whereby) an organization may be unaware of
institutional influences and, accordingly, precluded from responding to
them strategically” (Oliver 1991, p. 152). With this type of response, not
only is conformity to institutional norms high but also adaptation of the
norms are low since its taken-for-granted status inhibits the
organization from considering alternative modes of operation. Similarly,
each of the remaining strategic responses proposed by Oliver
(compromise, defy, and manipulate) can be characterized more richly
along two dimensions (conformity and adaptation) rather than purely via
a conformity continuum.

Applied at an individual level, this two dimensional view of
responses to institutional pressures provides a means of understanding
usage behavior, specifically when evaluating a software developer’s

use of SDPM practices. Faithfulness (used instead of conformity since
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it more closely aligns with terminology proposed in Adaptive
Structuration Theory) and practice adaptation are suggested to inform
the type of SDPM practice usage to be expected from a software
developer. Drawing on the work of Oliver (1991), a description of the
dimensions and their associated response are detailed in Table 2.5-1
and graphically illustrated in Figure 2.5-1. Important to recognize is the
exclusion of an avoidance response, which focuses on concealment
(providing a fagade that the behavior is being followed, but not actually
following it), buffering (attempts to reduce the extent to which external
scrutiny occurs), and/or escape (leaving the environment entirely). The
focus on this study is usage behaviors in an organizational context, and
avoidance responses are representative of non-usage behavior which

make them inappropriate for this research.

Table 2.5-1: Individual Responses to Institutional Pressures

Usage I Level of Levellof
Description . Practice
Response Faithfulness .
Adaptation
Acquiesce Unqualified conformity with | Very high Very low
the norm, exhibited through
habit, imitation or conscious
compliance.
Compromise Partial conformity with the | High High
norm with an active desire to
meet individual
requirements. Often
manifested in balancing,
pacifying or  bargaining
behaviors.
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Defy Active resistance | Low Low
demonstrated through
contrary means such as
dismissing, challenging, or
attacking the norms.

Manipulate Full-out resistance to the | Very low Very high
norms by attempting to
“actively change or exert
power over the content of
the expectations themselves
or the sources that seek to
express or enforce them”
(Oliver 1991, p. 157) in such
manners as co-optation,
influence and/or control.

Figure 2.5-1: Individual Responses to Institutional Pressures
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2.6. Exigencies and Usage Behavior

A SD project is temporary by definition (PMI 2003), and many
unanticipated events can occur during the life of the project (from

inception to completion). Assuming issues are managed within
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carefully controlled project processes, a project manager can ensure
that most unexpected changes are handled in such a way that the
project can be completed within specification. However, there are often
events that circumvent carefully planned project procedures and inflict
an adverse result on project deliverables. These external pressures or
stressors can also cause an individual to act in ways that are contrary
to their original expectations.

Literature investigating individual reactions to episodes of stress
provides a perspective for interpreting behavior that is inconsistent with
cognitive preferences. Of particular interest within the current study is
the suggestion that “psychological stress enhances the utilization of
suboptimal cognitive processes and the appearance of cognitive errors
and biases” (Zakay 1993, p. 60). This suggests that beliefs formed
through cognitive evaluation and consideration might be a poor
predictor of usage behavior when sufficient stressors exist to force
suboptimal decision making. Research on the battlefield conduct of
American soldiers in World War |l supports this idea. Post-WWII
analysis of battlefield data found that, despite significant levels of
weaponry training for infantry personnel, a large proportion of soldiers
were found to either not fire or purposely misfire their weapons during
episodes of battlefield stress (Grossman 1995). Further support for this

idea can be found in literature evaluating the impacts of time pressure
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on decision making behavior. In environments where time pressures
are high, individual processing of information has been shown to often
shift from alternative-based to attribute-based processing (Payne,
Bettman and Luce 1996). Specifically, research has demonstrated that
time pressure can negatively impact an individual’s pursuit of competing
alternatives (Payne, Bettman and Johnson 1988) and in turn increase
the likelihood of focusing on one attribute deemed to be most important
(Edland 1994) when required to produce a single solution.

While it would be rare for individuals undertaking software
development to experience the level of stress encountered on a military
battlefield, nonetheless this example combined with the research on
time pressure illustrates that pressure exerted from outside an
individual’'s control can result in a behavior that is contrary to original
cognitions. In the context of a software development project, external
pressures often result from unexpected changes in project priority,
individual job responsibilities, financial resource availability, personnel
resource availability, and/or organizational stability. Each of these
changes, or operational exigencies, can act as a source of stress for

the software developer and serve to alter their realized behavior.

2.7. Conclusion

The preceding discussion has provided a lens for understanding

a software developer's usage of SDPM practices within an
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organizational development project. Reasoned action models of
individual behavior illustrate that SDPM practice usage arises through
cognitive evaluations of SDPM practice complexity and relative
advantage. Also, environmental issues such as SDPM practice social
norms and facilitating conditions are expected to be of concern in the
usage decision while issues such as voluntariness of use, gender, age
have the potential of altering relationships in a model of SDPM practice
usage and as such must be accounted for. The decision-making
literature provides an important perspective of value judgments in the
usage process, suggesting that relative advantage should be viewed
from both instrumental and political perspectives. Institutional theory
demonstrates that (a) symbolic relative advantage perceptions and (b)
the degree of SDPM practice routinization as represented through
management and organizational support (i.e., cultural-cognitive),
combined with SDPM practice social norms (i.e., normative) and the
degree of SDPM practice codification (i.e., regulative) must be
considered when evaluating SDPM practice usage behavior.
Institutional theory and diffusions literature suggest that SDPM practice
usage behavior should be addressed through extent-based, faithful and
adaptation components in order to provide a robust view of usage

behavior. Finally, operational exigencies are then suggested to provide
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an important explanation for variations between developer usage
cognitions and SDPM practice usage behavior.

The ultimate dependent variable in this study will be software
developer use of the SDPM practice, characterized along extent,
faithfulness, and customization dimensions. Antecedents proposed in
the research model are suggested to flow from reasoned action,
institutional and operational exigency sources that work together to
impact the ultimate usage decision. Drawing on these perspectives, the
resulting conceptual research model is provided in Figure 2.7-1 with
Table 2.7-1 containing the definition of each construct. The next
chapter will build on this framework to propose a simplified model of

SDPM practice usage.

Figure 2.7-1: Conceptual Research Model
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Table 2.7-1: Overview of Construct Definitions

a software developer’s perception concerning the degree of

fg)rzl\/llexnpracnce difficulty associated with the understanding and use of the
P y SDPM practice for a particular project
SDPM practice the degree to which a software developer believes that using
relative X . ) o
the SDPM practice will help them attain gains in performance for
advantage - :
: the software development project
instrumental
SDPM practice the degree to which a software developer believes that using
relative ; ; : o
the SDPM practice will help them create or sustain a positive
advantage -1, , . : o
e impression with others in the organization
political
SDPM practice the degree to which a software developer believes that using
relative ; . . o
the SDPM practice will help them achieve or maintain
advantage - ) L
. congruence with the rest of the organization
symbolic
. the degree to which the SDPM practice has been documented
SDPM practice - L !
e . within the organization’s formal project management
codification
methodology
SDPM practice the degree to which a software developer perceives that

social norms

important others (i.e., those in their workgroup) believe he or
she should use SDPM practice for a given project

SDPM practice
routinization

the degree to which a practice has become embedded within
the software development organization, represented by the
following two dimensions:

e adopted by the project manager — the degree to
which a project manager requires that the SDPM
practice is used for a particular project

e adopted by the SD organization - the degree to which
the software development organization requires that the
SDPM practice is used for all software development
projects

SDPM practice
usage intention —
frequency

the degree to which a software developer intends to use the
SDPM practice for a given development project

SDPM practice
usage intention —
faithfulness

a software developer’s intention to use the SDPM practice in a
manner consistent with the intentions of the development
organization

SDPM practice
usage intention —
customization

a software developer’s intention to modify the SDPM practice for
a given development project

Operational
exigency

the degree of urgency exerted within a given software
development project by external forces
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SDPM practice

the degree to which a software developer uses the SDPM

usage - ; . .
frequency practice for a given development project

SDPM practice | degree to which a software developer uses the SDPM practice
usage - | in @ manner consistent with the intentions of those individuals

faithfulness

that created the practice

SDPM practice
usage -
customized

the degree to which a software developer has modified the
SDPM practice for a given development project
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Chapter lll: Research Model & Hypotheses

The goal of this research is to understand the factors that
influence a software developer's usage of SDPM practices. The
following section introduces the research model to be considered in this
dissertation and then provides an impetus for the relationships

proposed in the model.

3.1. Research Model

In considering the conceptual model outlined in Figure 2.7-1, it
became clear that the scope had to be managed in order to ensure that
the fundamental dissertation goals could be accomplished. Specifically,
a decision was made to create a simplified model which would address
the research question in this dissertation, but which could be built upon
at a later time in order to address the overall conceptual model. The
simplified model differs from the conceptual research model in two
ways. First, a decision was made to remove symbolic relative
advantage perceptions from the research model. A review of adoption
research revealed that while instrumental and political relative
advantage had been specifically addressed, no treatment of symbolic
relative advantage could be found. The issue of symbolic relative
advantage is important and deserves a significant amount of attention

in order to properly conceptualize and operationalize it within adoption
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research. As such, the approach in this dissertation will be to address
symbolic relative advantage in an exploratory post-hoc fashion at a later
time.

Second, a decision was also made to drop usage intentions from
the research model since the relationship with usage is expected to be
tautological (i.e., individual intentions to use the SDPM practice
extensively will result in extensive usage) within the study’s context.
The context of this study demands that, rather than focusing on
intention formation, the pertinent question lies with explaining the
effects of reasoned action, institutional pressure, and operational
exigency on usage behavior of the SDPM practice itself. This approach
is consistent with studies interested in explaining usage behavior of IS
systems (Adams, Nelson and Todd 1992) and software development
methodologies (Khalifa and Verner 2000) where intentions were
dropped in order to provide a sharper focus on actual usage behavior.
The simplified research model which serves as the focus of this

dissertation is pictured in Figure 3.1-1.
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Figure 3.1-1: Simplified Research Model
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3.2. Hypotheses

Understanding the motivators of human action is a complex task
that has been undertaken by researchers from a diverse set of fields
(Fishbein and Ajzen 1975; Rogers 1995; Simon 1997; Tolbert and
Zucker 1983; Triandis 1980). Consequently, the constructs that are
posited to influence usage in this study are considered from the
perspectives of reasoned action, decision-making and
institutionalization. Before addressing the research model though,
specific characteristics of SDPM practices will be discussed in order to
better understand how software developer usage behavior might be
influenced. Next, a reasoned action perspective will be utilized to
highlight the cognitive aspects of behavioral choice. A decision-making

perspective will then be applied to accentuate the conceptualization of
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value judgments that serve to influence SDPM practice usage. Further,
institutional theory will be drawn upon to demonstrate the importance of
the institutional environment on a software developer’s usage decision.
Finally, the discussion will conclude by addressing operational

exigencies that impact SDPM practice usage behavior.

3.2.1. SDPM Practice Characteristics

Before the research hypotheses are presented, it is important to
address (1) why SDPM practices matter in the context of a software
development project and (2) what attributes of SDPM practices are

likely to be meaningful when trying to understand usage behavior.

3.2.1.1. Types of SDPM Practices

The context of this research requires that for a SDPM practice to
be considered it must be commonly used in software development
environments but subject to group / individual agency. Because of their
prevalence in software development environments, scope change
control and structured walkthrough practices are often championed as a
means of improving software development project success. However,
since these two practices are enacted by each individual software
developer, there is ample opportunity for agency issues to arise. Thus,
these two SDPM practices will be used to evaluate the proposed

research model. Scope change control practices will be considered
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since they are often used in projects as a means to manage project
changes in light of predefined project expectations. The Project
Management Institute has stressed their importance in a project setting
since change is almost a guarantee in projects of any size (PMI 2003).
This need is further exacerbated in a software development context
since development cycles are often rapid and iterative, requiring the
progressive elaboration of product scope over the life of the project

(McConnell 2004). Structured walkthroughs will also be considered due

to their prevalence in software development projects. In their simplest
form, structured walkthroughs have been defined as “a peer group
review of any product” (Yourdon 1989, p. 4) where the peer group can
be technical, managerial or application users and the review can be

either at the code or interface level.

3.2.1.2. SDPM Practices and their Impact on

Software Development Projects

While scope change control processes and/or structured
walkthroughs can be deemed mandatory within a particular
development organization, it is the contention of this study that a set of
individual, social and institutional factors combined with external
pressures will work together to influence how the SDPM practice is
actually used within the context of a given software development

project. If one assumes that the software developer has to use a
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SDPM practice in the way envisioned by the organization in order to
improve project performance, then we must strive to understand factors
which will explain the type of SDPM practice usage that is exhibited.
There are two primary characteristics of SDPM practices which
make them prone to not be used in a manner consistent with the
organization’s expectations. First, the formal training that software
developers receive is often focused on the development of technical
abilities (e.g., coding practices) and not on the softer skills required to
complete projects on time and within specification. Thus, software
developers often view SDPM practices as not being relevant to their
main task of coding, providing them an opportunity to focus less
attention on enacting these practices as intended by the organization.
This idea is succinctly illustrated by Yourdon (1989, p. 5) when he
provides rational for why developers might not want to utilize structured
walkthroughs:
“To a typical programmer or systems analyst, the notion of
spending an hour reading through someone else’s
program listing or dataflow diagram makes no sense.
Moreover, the thought of letting someone else look at his
work strikes him as a waste of time, if not an invasion of
privacy. This is even more true today in the world of
microcomputers, where the industry extols the feats of
lone ‘cowboy’ programmers who write dazzling new
programs — all by themselves — on the IBM PC or
Macintosh computer”.

The second attribute of SDPM practices that make usage

distortion a distinct reality in SD projects relates to the progressive
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elaboration that underlies most projects. As stated in the Project
Management Body of Knowledge, “the project scope will be broadly
defined early in the project and made more explicit and detailed as the
project team develops a better and more complete understanding of the
objectives and deliverables” (2003, p. 6). SD projects will evolve over
time, and the use of SDPM practices is directly impacted by these
changes. For example, to manage scope change, one must have a
clear definition of the project scope at each stage of the project.
However, software developers are often removed from the actual
specification of project deliverables and can be confused regarding
scope changes that have or have not been formally integrated into the
project. Thus, the scope change control process can become messy
and, in turn, encourage a developer to question its value and adopt
usage behavior that is inconsistent with organizational expectations.
Now that the appropriateness of addressing SDPM practice usage has
been discussed, relationships in the proposed research model will be

discussed.

3.2.2. Reasoned Action Sources of Influence

Behavioral choice has often been analyzed through a reasoned
action lens, such as is proposed in the Technology Acceptance Model
and its derivatives (Davis 1989; Venkatesh and Davis 2000; Venkatesh

et al. 2003). Reasoned action models can be traced back to the Theory
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of Reasoned Action (Fishbein and Ajzen 1975), a model which
suggests that individual behavior results from intentions regarding the
behavior. These intentions are said to be shaped from an individual’s
attitudes and subjective norms with respect to the behavior in question.
Subjective norms will later be discussed as a normative influence that
flows from the institutional environment, so the following narrative will
focus on attitudes as a precursor to the formation of SDPM practice
usage. A reasoned action perspective suggests that individuals
cognitively evaluate each behavior before deciding whether it should be
undertaken. Specifically, this perspective suggests that individuals are
more prone to intend to exhibit a behavior if the benefits of complying
outweigh the perceived costs.

Software developers often make usage decisions that are
consistent with their internal beliefs and attitudes concerning the SDPM
practice (Hardgrave et al. 2003). Behavioral research has
demonstrated that internal beliefs and attitudes are salient indicators of
usage behavior, often stronger and more consistent than the influence
of social pressures (O'Keefe 2002). Two drivers of attitude, perceptions
regarding complexity and relative advantage, have proven to be of
particular interest when investigating how usage intentions are formed
(Agarwal 2000). Individual perceptions are especially important in the

context of SDPM practices since following them can often be perceived
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a secondary to the developer’s primary responsibility of creating and
implementing software. These constructs, along with their impacts on
SDPM usage, are discussed in the following paragraphs. It is important
to note that much of the prior work on adoption and use of an
innovation has focused on usage intentions instead of actual usage
behavior, and that this work is utilized in the following discussion to
more accurately uncover the impacts of reasoned action on SDPM

practice usage.

3.2.2.1. SDPM Practice Complexity

Individual perceptions regarding complexity, defined as the
degree to which a behavior is perceived as relatively difficult to
understand and enact (Thompson et al. 1991), have often been
negatively associated with an individual’s decision to exhibit a particular
behavior. As discussed in diffusions literature, increasing levels of
complexity serve to increase the perceived costs of utilizing an
innovation, attenuating the innovation’s value and ultimately hindering
its usage. For example, perceived complexity of an innovation has
been suggested to be negatively related to the innovation’s rate of
adoption within a social system (Rogers 1995). Further, technology
adoption research has long suggested a direct positive relationship
between ease of use perceptions and usage behavior, especially in the

early stages of adoption (Adams et al. 1992).
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SDPM practice complexity, defined as a software developer’'s
perception concerning the degree of difficulty associated with the
understanding and use of the SDPM practice for a particular project, is
similar to perceived ease of use (Davis et al. 1989) and perceived
complexity (Hardgrave et al. 2003) constructs presented in IT literature.
Authors have recently demonstrated both significant (van der Heijden
2004) and non-significant (Hardgrave et al. 2003) relationships between
complexity and usage intention constructs. In the case of software
development methodology intention formation (Hardgrave et al. 2003),
the non-significant relationship between complexity and usage
intentions might have resulted from the fact that adopting a new
development methodology requires a radical modification of core work
processes (e.g., coding) over the long-term that reduces the importance
of short-term complexity evaluations. In contrast to the radical nature of
methodology adoption, SDPM practice usage, implemented as a control
to ensure that software will be delivered on time and within
specification, is often determined on a project by project basis since it is
secondary to the primary act of software development. The distance
between a SDPM practice and the developer’'s core work function
suggests that complexity will be salient when predicting SDPM practice

usage. As perceptions of complexity increase, software developers will
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be less prone to decide the practice should be followed in three
respects.

First, software developer perceptions of SDPM practice
complexity are expected to have a negative influence on the Extent of
SDPM Practice Use, defined in this work as the degree to which a
software developer uses the SDPM practice for a given development
project. Software developers will be less prone to frequently use the
SDPM practice if they struggle to understand it in the context of a
specific project. Specifically, an increase in the perceived costs of
using the SDPM practice will detract from the associated value, and in
turn encourage the individual to pursue behaviors perceived to possess
more value. This suggestion is consistent with findings related to the
relationship between ease of use and extent-focused usage in IT
adoption studies (Adams et al. 1992) and complexity and adoption
behaviors in diffusions literature (Rogers 1995).

H1  SDPM Practice Complexity will be negatively related to a
software developer’s Extent of SDPM Practice Use.

Second, it is also expected that the perceived complexity of the
SDPM practice will have an impact on the nature of usage that is
exhibited by the software developer. SDPM Practice Faithful Use,
defined as the degree to which a software developer uses the SDPM
practice in a manner consistent with the intentions of those individuals

that created the practice, underlies a software developer’s willingness
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to enact a behavior that is consistent with the norms that exist within the
development organization. In her consideration of organizational
strategic responses to institutional pressures, Oliver suggested that as
complexity increases (i.e., the existence of multiple, conflicting
constituent expectations), so would the likelihood of an organization
actively resisting those same institutional pressures because of a belief
that “the satisfaction of one constituent often requires the organization
to ignore or defy the demands of another” (1991, p. 162). In the same
way, software developers who believe that the SDPM practice is
complex are more likely to actively resist compliance such that SDPM
practice usage will be less than faithful.

H2 SDPM Practice Complexity will be negatively related to a
software developer's SDPM Practice Faithful Use.

Finally, SDPM practice complexity is also expected to negatively
impact a software developer’s adaptation of the practice with regards to
the current software development project. Adaptation often occurs so
that an individual can derive the greatest value from utilizing the
innovation (Westphal et al. 1997). In the case of a SDPM practice
innovation, adaptation within each project will allow a software
developer to maximize the potential value gained from utilizing the
practice. SDPM Practice Customized Use, defined as the degree to
which a software developer has modified the SDPM practice for a given

development project, requires that the developer understand the
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practice in order to customize it for the project at hand. Thus,
adaptation is less likely to occur as a software developer’s perception of
practice complexity increases.

H3 SDPM Practice Complexity will be negatively related to a
software developer's SDPM Practice Customized Use.

3.2.2.2. SDPM Practice Relative Advantage

In a technology adoption context, perceptions of usefulness (i.e.,
relative advantage) have often been conceptualized as the degree to
which an individual believes that the behavior in question will help them
perform a task better (Davis 1989). Perceived relative advantage has
often been suggested to positively influence an individual’'s behavior.
For example, a positive relationship between task-focused usefulness
perceptions and usage intentions has consistently received support in
IT adoption research (Venkatesh et al. 2003). However, there is some
question as to whether non-task-related usefulness perceptions also
play an important role in determining usage (Cooper and Bhattacherjee
2001). This is especially salient in an organizational setting where
individuals may perceive a behavior to contribute to their professional
career, regardless of its usefulness for the task at hand.

In their investigation of factors that drive PC utilization,
Thompson et al. (1991) proposed a perceived consequence construct,

which included ease of use (e.g., complexity) and perceived usefulness
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(job fit and long-term consequences of use) dimensions. A closer look
at the two usefulness dimensions reveals one that is task-based while
the other is focused on individual utility beyond the task (Johnson,
Hardgrave and Doke 1999). This conceptualization of usefulness was
further elaborated by Compeau et al. (1995), who found their
measurement of outcome expectations to have both performance and
personal dimensions. While recent authors have suggested that these
two dimensions of outcome expectations actually represent the same
construct (Venkatesh et al. 2003), the context of a contemporary SD
environment is such that developers are often evaluated and
compensated based on multiple criteria (not just development activities)
and are thus likely to have multiple perspectives concerning what
makes a SDPM practice useful.

A similar distinction between usefulness-related beliefs can be
found in the decision-making perspective offered within management
literature. In their evaluation of strategic decision making within an
organization, Dean and Sharfman (1993) suggested that both
procedurally-rational and political considerations were at work in the
managerial decision-making process. Procedural rationality, defined as
“the extent to which the decision process involves the collection of
information relevant to the decision and the reliance upon analysis of

this information in making the choice” (Dean and Sharfman 1993, p.
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1071), and political behavior, defined as involving “acts of influence to
enhance or protect the self-interest of individuals or groups” (Dean and
Sharfman 1993, p. 1072), were found to be two distinct, yet not
mutually exclusive, aspects of the decision making process.

A comparable view of motivators for decision-making has also
been proposed within the IT literature. Austin (2001), in discussing the
implications of time pressure on software development quality,
proposed that two concerns must be considered when evaluating
software developer decisions regarding product quality. The first,
concern for career, suggests that developers might sacrifice quality if
they fear that the personal consequences of admitting schedule
overages might result in a significant career penalty. In addition,
concern for quality is proposed to also impact quality decisions since a
developer that values product quality will be more prone to undertake
quality initiatives despite the existence of time pressures. Consistent
with Dean and Sharfman (1993), Austin's suggestions for software
developer quality motivators align with procedural-rational (concern for
quality) and political (concern for self) dimensions associated with
strategic decision-making. Robey and Markus (1984) drew a similar
distinction by describing systems design within an organization as both

a rational and political process. The following quote demonstrates how
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these two dimensions are suggested to be distinct, yet interdependent
within the organization (Robey and Markus 1984, p. 12):

“The rituals of systems development perpetuate the

prevailing ideology of rationality and provide an

acceptable cover for unexpressible political motives in the
dealings between users and designers. Overt conflict and
manipulation are thereby controlled, lending stability and

order to systems development. In effect, the rituals of

systems development enable participants to act in their

self interests without discrediting the organization’s

rational ideology.”

Evaluating contemporary relative advantage operationalizations
in IT literature reveals two different types of usefulness perceptions that
align with the proposed dimensions of decision-making motivations:
instrumental and political. While there is a general acceptance that
usefulness perceptions influence individual behavior, there is a lack of
clarity regarding the differential impacts of instrumental and political
relative advantage. As suggested before, this distinction is essential in
the investigation of SDPM practice use since software developers
operate in organizations where success is often defined by more than
just software development performance within a specific project. The

following paragraphs will discuss each type of usefulness perception

and their expected impact on SDPM practice usage.
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3.2.2.3. SDPM Practice Relative Advantage and

Extent of Usage

In this research, the instrumental relative advantage of a
SDPM practice will be defined as the degree to which software
developers believe that using the SDPM practice will help them attain
performance gains for the software development project. Software
developers are often evaluated through the product that they create,
and practices that are perceived as contributing to improved software
products will be especially important to the developer. A software
developer’'s frequent usage of the SDPM practice is proposed to be
positively associated with their perception of the practice’s ability to
facilitate completion of the task. This assertion is consistent with a
recent finding that software developer value perceptions positively
impact development methodology usage that is extent-focused (Khalifa
and Verner 2000).

H4 The SDPM Practice Relative Advantage — Instrumental
will be positively related to a software developer’'s Extent
of SDPM Practice Use.

Political relative advantage from the SDPM practice, defined

as the degree to which a software developer believes that using the
SDPM practice will help them create or sustain a positive impression

with others in the organization, is also highly relevant in the study of

software developer use of SDPM practices since the use of the
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practices are easily observable by others in an organizational setting.
The visibility of SDPM practice use suggests that individuals might feel
pressure to participate in practice usage regardless of other usefulness
perceptions, especially in environments where the practice has been
ingrained into the development process. A belief that utilizing the
practice will help the software developer enhance their image is
expected to have a positive impact on the extent to which the individual
uses the SDPM practice. This idea aligns with PC usage research that
has found positive perceptions of long-term consequences associated
with use (i.e., use will increase the opportunity to gain job security and
use will increase the opportunity for more meaningful work) (Thompson
et al. 1991).

H5 SDPM Practice Relative Advantage - Political will be

positively related to a software developer's Extent of
SDPM Practice Use.

3.2.24. SDPM Practice Relative Advantage and

Faithful Usage

Software developer use of the SDPM practice consistent with the
development organization’s desires is expected to be impacted by
perceptions of both instrumental and political SDPM practice value
perceptions. Research evaluating the organizational adoption of Total
Quality Management (TQM) programs in a heath care environment

found that organizations viewing TQM adoption as a valuable means to
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conform with the institutional environment (i.e., late adopters) were
likely to exhibit acquiescence adoption behavior (e.g., faithful adoption)
as evidenced through the organization strictly adopting the
institutionally accepted TQM program structure (Westphal et al. 1997).
An institutional perspective suggests that the rationale for this behavior
comes from an organization’s desire to survive, thus motivating the
organization to pursue behaviors that will help them conform to the
institutional environment (DiMaggio and Powell 1983). Specifically, “in
the adoption of ambiguous administrative innovations that involve
actual inspection by an external agency at the level of operational
routines, complete decoupling (of operational routines from formally
adopted programs) may not occur, and organizations may instead
accommodate institutional demands by conforming to socially legitimate
operational definitions of institutional goals” (Westphal et al. 1997, p.
371).

Applying these findings at an individual level suggests that
employees, motivated to “survive” within the organization, will faithfully
adopt a behavior when they view it as valuable in helping them
establish or enhance their standing within the organization. This
influence on faithfulness can be understood through an institutional
theory lens which suggests “the behaviors of individuals within

organizations are significantly influenced by the prevailing
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organizational norms, values, culture, and history” (Purvis et al. 2001, p.
120). Political value arises when the SDPM practice is viewed as
helping the software developer improve their image with others in the
organization, and as such is expected to positively impact faithful use of
the practice.

However, the impact of political value judgments on faithful use
is expected to be tempered by perceptions of the instrumental value
associated with the SDPM practice. @ As discussed previously,
instrumental relative advantage speaks to an efficiency rationale
whereby the software developer understands that using the practice will
help them complete assigned project tasks. As software developers
become more strongly convinced that the SDPM practice can help
improve the completion of project-related tasks, they will be more likely
to focus on maximizing task-efficiency and consequently be less
swayed by the usage rationale expounded by the development
organization. In other words, the move towards a more efficient use of
the SDPM practice will often come at the expense of faithful usage.

Thus, faithful use of the SDPM practice is expected to be highest
when political value is perceived to be high but instrumental value is
perceived to be low. In situations where political value is high, the
presence of high instrumental value perceptions are expected to

attenuate the faithful use of a SDPM practice. Finally, regardless of
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instrumental value perceptions, low political value is expected to

increase the likelihood of ironic use of the SDPM practice. These

relationships are graphically illustrated in Figure 3.2-1 and verbalized in

H6.

Figure 3.2-1: The Impact of Relative Advantage on Faithful Use
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H6  The highest level of SDPM Practice Faithful Use will occur

when there is low SDPM Practice Relative Advantage —
Instrumental and high SDPM Practice Relative Advantage
— Political, followed by high SDPM Practice Relative
Advantage — Political and high SDPM Practice Relative
Advantage — Instrumental, then by low SDPM Practice
Relative Advantage — Political.
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3.2.2.5. SDPM Practice Relative Advantage and

Customized Use

Software developer perceptions of political and instrumental
relative advantage are also expected to impact SDPM practice
adaptation. First, a SDPM practice’s perceived instrumental value is
expected to positively impact a software developer’s adaptation of the
SDPM practice to the development project. In their evaluation of
organizational adopters of TQM programs, researchers found that
“early adopters, motivated by technical efficiency gains from adoption,
are more likely to customize quality practices to the organization’s
unique needs and capabilities” (Westphal et al. 1997, p. 387). These
results demonstrate that efficiency-minded adopters, in this case early
adopters, are more likely to adapt general processes to meet specific
needs. This has also been demonstrated from an IT perspective in a
recent study investigating the response of users to the introduction of
new IT. This research illustrated that users who view a system as an
opportunity to improve personal efficiency and effectiveness (i.e.,
instrumental relative advantage) will increase the likelihood of
undertaking adaptation activities with regards to the new IT (Beaudry
and Pinsonneault 2005). Adaptation within a development project will
occur when the software developer seeks to maximize the task-related

value of using the SDPM practice, suggesting that the software
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developer would only undertake adaptation if the SDPM practice was
perceived to be instrumentally valuable.

However, political value assigned to the SDPM practice is
expected to provide a drag on adaptation behaviors despite any
perceptions of instrumental relative advantage. High political value
perceptions regarding the SDPM practice suggest that the practice has
become ingrained deeply into the modus operandi of the development
organization. Once this occurs, the taken-for-granted nature of the
practice is expected to attenuate the likelihood that a developer will
adapt it within a specific project. Thus, SDPM practice Customized Use
is expected to be highest when instrumental value is perceived to be
high but political value is perceived to be low. In situations where
instrumental value is high, the presence of high political value
perceptions is expected to attenuate the adaptation of a SDPM
practice.  Finally, regardless of political value perceptions, low
instrumental value is expected to decrease the likelihood of adapting
the SDPM practice to the project at hand. These relationships are

graphically illustrated in Figure 3.2-2 and outlined in H7.
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Figure 3.2-2: The Impact of Relative Advantage on Customized Use
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3.2.3.

The highest level of SDPM Practice Customized Use will
occur when there is low SDPM Practice Relative
Advantage — Political and high SDPM Practice Relative
Advantage - |Instrumental, followed by high SDPM
Practice Relative Advantage — Political and high SDPM
Practice Relative Advantage — Instrumental, then by low
SDPM Practice Relative Advantage — Instrumental.

Institutional Sources of Influence

Organizational work requires an interaction with others to

produce something greater than can often be achieved alone. Within a

software development milieu, this environment often dictates that the

individual

developer interact with business members, business

analysts, IT management, and/or other software developers during the
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process of designing and creating a usable product. Institutionalization,
involving “processes by which social processes, obligations, or
actualities come to take on a rule-like status in social thought and
action” (Meyer and Rowan 1977, p. 341), provides a measure of identity
for the organization from which the project participant draws inferences
about acceptable behavior. Behavioral research over the past several
decades has demonstrated the importance of considering institutional
factors when the individual being studied is operating within an
organizational context (Bock, Zmud, Kim and Lee 2005; Hardgrave et
al. 2003; Lewis, Agarwal and Sambamurthy 2003; Orlikowski, Yates,
Okamura and Fujimoto 1995; Purvis et al. 2001). Three institutional
sources of influence have been suggested to interact to promote and
sustain orderly behavior: 1) regulative where institutions are viewed as
providing systems of rules or governance systems, 2) normative where
institutions are viewed as providing a moral framework for the conduct
of social life, and 3) cultural-cognitive where institutions are viewed as
providing a means by which social reality is constructed (DiMaggio and
Powell 1983; Scott 2003). Consequently, a software developer working
within an organizational context is expected to be influenced by
normative (SDPM practice social norms), regulative (SDPM practice
codification) and cultural-cognitive (SDPM practice routinization) forces

within the institutional environment.
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3.2.3.1. SDPM Practice Social Norms

The first aspect of institutional influence are social norms,
traditionally defined as “a person’s perception that most people who are
important to him think he should or should not perform the behavior in
question” (Fishbein and Ajzen 1975, p. 302). Models of human
behavior that have been commonly accepted in behavioral research,
such as the Theory of Reasoned Action (TRA), the Theory of Planned
Behavior (TPB) and Triandis’ model of human behavior, suggest one
must consider social norms when trying to interpret individual action
(Ajzen 1985; Fishbein and Ajzen 1975; Triandis 1980). Researchers
have suggested that individuals may choose to exhibit a behavior that
goes against their perceptions of its value if they believe people
important to them think they should (Venkatesh and Davis 2000).
Organizational literature on control has referred to this as clan control
and has suggested that its influence on individual behavior, while often
subtle, can be substantial (Ouchi 1979). This assertion is supported by
technology adoption research that has found social norms to be a
significant predictor of usage intentions (Taylor and Todd 1995;
Venkatesh and Davis 2000).

Drawing on contemporary definitions of the term (Venkatesh et
al. 2003), SDPM practice social norms will be defined in this research

as the degree to which a software developer perceives that important
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others (i.e., those in their workgroup) believe he or she should use
SDPM practice for a given project. Reasoned action models have
traditionally suggested that social norms directly impact individual
behavioral intentions (Fishbein and Ajzen 1975), but authors have also
suggested a social information processing perspective where the social
environment is suggested to shape attitudes and beliefs as illustrated in
the following quote (Salancik and Pfeffer 1978, p. 227):

“The social context has two general effects on attitude

and need statements: (1) it provides a direct construction

of meaning through guides to socially acceptable beliefs,

attitudes and needs, and acceptable reasons for action;

(2) it focuses an individual’'s attention on certain

information, making that information more salient, and

provides expectations concerning individual behavior and

the logical consequences of such behavior.”

Consequently, recent studies have begun to re-evaluate the
traditional view of social norms offered in reasoned action models by
considering the impacts of social norms on beliefs. For example,
Hardgrave et al. found that a software developer’s perception of social
pressure with regards to using a particular software development
methodology was positively related to both perceptions of methodology
usefulness and usage intentions (2003). This finding is consistent with
recent work on knowledge sharing behavior proposing that “when the
behavior being studied is strongly reflective of collective action,

subjective norms are likely to affect behavioral intentions directly and

indirectly through attitude” (Bock et al. 2005, p. 100). The impact of
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social norms on attitude becomes even more relevant when the
behavior has a moral component to it. For example, research
investigating an individual's intention to illegally copy software has
found that the impact of social norms on intention formation is entirely
mediated by usefulness perceptions (Chang 1998). The use of SDPM
practices often takes on a moral status in software development
environments, where developers are led to believe that not following
practices can lead to utter failure. For example, in Gilb and Finzi’s
Principles of Software Engineering Management (1988), they suggest
that “projects which fail to specify their goals clearly, and fail to exercise
control over even one single critical attribute, can expect project failure
to be caused by that one attribute”. The “moral” aspect of SDPM
practices suggests that the relationship between social norms and
usage behavior will be completely mediated by relative advantage
perceptions.

Diffusions literature has suggested that the perceived value of an
innovation increases as it reaches critical mass (Rogers 1995).
Further, technology adoption research on the impact of network
externalities suggests that “the benefit that a consumer derives from the
use of a good often depends on the number of other consumers
purchasing compatible items” (Katz and Shapiro 1986, p. 822). In both

perspectives, expanded diffusion of an innovation enhances the
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potential for achieving instrumental value, such as that gained through
an increased availability of complementary innovations. In the case of
SDPM practices, instrumental value is difficult to achieve unless an
appropriate number of people also use the practice. For example, a
change control process used by only one software developer in a team
of 10 would not allow the team to realize the full benefits of using the
process. However, the instrumental value associated with using the
change control practice will increase as usage becomes normalized
within the development environment since it will increase the likelihood
that all project changes are appropriately managed. Further, high
levels of agreement in the environment that the SDPM practice should
be used reduces the amount of friction that the software developer
might encounter when attempting to use the practice. In this vein, a
positive relationship between task-related relative advantage and social
norms has received support in literature focusing on methodology use
by software developers (Hardgrave et al. 2003). This relationship is
expected to hold in the current context where a software developer is
assigning instrumental value to the SDPM practice in light of the
normative environment.

H8 SDPM Practice Social Norms will be positively related to a

software developer's SDPM Practice Relative Advantage
— Instrumental.
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While a relationship is expected between social norms and
instrumental value perceptions, no relationship is suggested with
political relative advantage. Political relative advantage is realized
when the individual perceives that the practice will contribute to an
enhanced status within the formal organization, such as through
increased monetary compensation or title. Social norms speak to the
web of referent others, or informal organization, as perceived by the
software developer which do not necessarily possess the power to alter
the formal structure of the organization. As such, social norms are not
expected to influence political relative advantage perceptions but rather
exert their influence on usage behavior with regards to the formation of

instrumental value perceptions.

3.2.3.2. SDPM Practice Codification

The second source of institutional influence is expected to result
from SDPM practice codification, conceptualized as the degree to
which a SDPM practice has been documented within the organization’s
formal project management methodology. While research that has
shown that perceptions of organizational mandate (evidenced through
the expressed organizational policies) positively influence a software
developer’s intention to use a development methodology (Hardgrave et
al. 2003), this research will propose that the relationship is mediated by

a software developer’s perceptions regarding SDPM practice relative
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advantage. Specifically, the direct effect of SDPM practice codification
on relative advantage can be expected when one extends the
conceptualization of relative advantage to include political valuation
judgments.

Research on organizational responses to institutional pressures
suggests that regulative control mechanisms (i.e., documented policies)
act to encourage compliance with the institutional environment by
increasing the perceived value of acquiescence behavior (Oliver 1991).
Codification of the practice is evidence that the practice has been
embedded within the organization’s policy for working on projects,
which serves as a signal to software developers that their compliance is
desired. Thus, software developers are expected to increase the
political value assigned to the SDPM practice when the practice has
been codified in the organization’s development methodology.

H9 SDPM Practice Codification will be positively related to a

software developer's SDPM Practice Relative Advantage
— Political.

Codification of the SDPM practice suggests that the
development organization has been able to transfer some tacit
knowledge within the development process into explicit knowledge,
allowing the knowledge to more easily transfer from individuals to the
group (Nonaka 1994). An increased availability of explicit knowledge

with regards to the SPDM practice would seem to improve software
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developer understanding, which might in turn increase the likelihood of
a software developer ascribing meaning and value to the practice in
completing project tasks. However, there is no guarantee that a
software developer will amplify their perceptions of instrumental value in
the face of increased understanding. In fact, an increased codification
of the SDPM practice might serve to negatively impact instrumental
value perceptions if the practice is poorly constructed.

So, under what circumstances might codification of the practice
enhance the likelihood of improving instrumental value judgments? As
the practice becomes more completely documented within the
organization’s formal software development methodology, individual
usage of the practice will be more easily identified as compliant or non-
compliant. When studying organizational IS development implications
of regulative influence, Nicolaou suggested that “implicit in this
mechanism is the threat of punishment or the use of force if an
organization does not comply with standard practices” (1999, p. 135).
Viewing codification as a means of exerting regulative influence within
an environment suggests that non-compliance might induce negative
consequences for individuals in the software development group.
Developers in the organization are more likely to comply with SDPM
practice usage as it is increasingly codified within the organization’s

software development methodology in order to avoid negative

7



sanctions. In turn, the normative environment will become more
favorable regarding SDPM practice usage. Thus, codification of the
practice is expected to have a positive impact on instrumental value
perceptions only when it first positively impacts the social norms

regarding usage.
H10 The positive relationship between SDPM Practice
Codification and SDPM Practice Relative Advantage —

Instrumental will be completely mediated through SDPM
Practice Social Norms.

3.2.3.3. SDPM Practice Routinization

The SDPM practice routinization construct presented in this
study is defined as the degree to which a practice has become
embedded within the software development organization. Drawing on
conceptualizations of routinization in IT literature, this construct is
understood via management support (Bock et al. 2005; Lewis et al.
2003; Purvis et al. 2001) and organizational support (Bock et al. 2005;
Hardgrave et al. 2003; Venkatesh et al. 2003) dimensions.
Management support, or adopted by the project manager, is defined
as the degree to which a project manager requires that the SDPM
practice is used for a particular project while organizational support, or
adopted by the SD organization, is defined as the degree to which
the software development organization requires that the SDPM practice

is used for all software development projects. Routinization underlies
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the taken-for-granted status of the SDPM practice within the
development organization that exists regardless of software developer
beliefs.  Institutional theory suggests that a powerful institutional
pressure, such as when a SDPM practice is highly routinized, will
increase the likelihood of conformity behavior (Oliver 1991).
Routinization, then, works in concert with reasoned action sources of
influence to directly shape usage behavior and is expected to directly
impact usage in terms of extent and types of usage behavior rather
than impacting use through perceptions of relative advantage.

Routinization of the SDPM practice occurs as the practice
becomes ingrained into the operations of the development organization,
taking on a rule-like status within the development process.
Routinization reduces friction in the usage decision process since the
SDPM practice is already perceived as being “right”. Within this
context, increased routinization of the SDPM practice is expected to
positively impact the extent to which a software developer will use the
SDPM practice.

H11 SDPM Practice Routinization will have a positive influence
on a software developer’s Extent of SDPM Practice Use.

The duality of structure and agency inherent in organizational
routines (Feldman and Pentland 2003) suggests that it is important to
evaluate ways in which routinization of the SDPM practice can impact

types of usage. Westphal and colleagues (Westphal et al. 1997), in
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their research on the organizational adoption of TQM programs, provide
a lens through which we can address the role of routinization on the
type of SDPM practice use exhibited by a software developer. First,
routinization is expected to influence faithful usage behavior. Their
study of TQM program diffusion found that organizations tended to
adopt TQM practices for legitimacy reasons if they were a late adopter
of the innovation, expressed through an implementation of TQM that,
rather than customized to situational needs, was isomorphic with the
institutional environment (Westphal et al. 1997). Applied in our setting,
this suggests that software developers will tend to use the SDPM
practice faithfully when it has been routinized within the environment.
Specifically, as the practice becomes more ingrained in how projects
are undertaken within the organization, software developers are
expected to increase the likelihood of following the practice in a manner
consistent with the intentions of the development organization.

H12 SDPM Practice Routinization will have a positive influence
on a software developer's SDPM Practice Faithful Use.

Second is the impact of routinization on adaptation behavior. As
suggested by Feldmand and Pentland, “when people enact routines,
they can maintain the ostensive aspect of the routine, but they can also
choose to deviate from it” (Feldman and Pentland 2003, p. 108).
Westphal et al.’s (1997) findings suggest that organizations are likely to

customize TQM practices for efficiency rational if the organization is an
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early adopter of TQM within their respective industry. During the early
adoption stage of an innovation, relatively few entities will have adopted
the innovation and as such routinization of the innovation will be low
(Rogers 1995). Early adopters in the study tended to be those that
viewed TQM practices as a means for inducing technical efficiency
gains (e.g., perceived an instrumental relative advantage). Thus, an
organization’s tendency to customize TQM practices was found to be
most likely when TQM had not been heavily routinized within the
institutional environment. This same behavior is expected as software
developers react to the routinization of SDPM practices within the
development organization. In this case, routinization of the SDPM
practice is expected to exhibit a negative relationship with the software
developer’s adaptation of a SDPM practice.

H13 SDPM Practice Routinization will have a negative

influence on a software developer's SDPM Practice
Customized Use.

3.2.4. Operational Exigency

Operational exigency refers to the degree of urgency exerted
within a given software development project by external forces. These
external forces can be applied through many different events, such as
an unexpected change in any of the following:

0 project priority

0 individual job responsibilities
o financial resource availability
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0 personnel resource availability
0 organizational stability

An increase in operational exigency has specific implications for
software developer use of a SDPM practice. New product development
(NPD) literature has presented one possible consequence of increased
urgency as fire fighting, discussed as “the allocation of scarce

resources to solve unanticipated problems or ‘fires” (Repenning 2001,
p. 286). A fire fighting mentality suggests that individuals facing ample
resource constraints are likely to behave in ways that focus on short
term Dbenefits despite the possibility of negative long term
consequences. In a NPD environment, an unhealthy focus on fire
fighting within the organization has been suggested to hinder an
organization’s ability to successfully utilize NPD-focused processes
(Repenning 2001). Applying this perspective to a SD context, an
increase in perceived project urgency is expected to drain a software
developer's desire or ability to focus on practices which are
implemented for long-term benefits, such as SDPM practices. In
environments where decision speed is a considered a premium (i.e.,
software development), fire fighting can even extend beyond one
project and infect the modus operandi for how projects are undertaken

within a development organization. Authors have referred to this as the

speed trap, where decision makers are driven to focus on making the
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decision right now at the expense of making the right decision now
(Perlow, Okhuysen and Repenning 2002).

Given the rapid and often complex nature of contemporary
software development efforts (McConnell 2004), operational exigencies
are expected to impede a software developer’'s behavior regarding use
of the SDPM practice in three ways. The first relates to the impact of
operational exigencies on extent of SDPM practice use. In an
examination of time pressure on software development quality, Austin
addressed the concern that unexpected project complications (i.e.,
operational exigencies) often result in shortcut taking behavior by the
developer, or “decisions made in private that are motivated by a desire
to stay on schedule, but are not in the best interests of the project’
(Austin 2001, p. 195). While his work focused on methods which can
reduce shortcut taking behavior by software developers, the basic
premise suggests that project-related urgencies tend to negatively
impact a software developer's behavior with respect to practices that
are not directly related to completing the required development tasks.

H14 Operational Exigency will have a negative relationship
with a software developer’s Extent of SDPM Practice Use.

Additionally, operational exigency is expected to have a negative
impact on the faithfulness of a developer's SDPM practice use. An
institutional perspective suggests that an organization will be less likely

to comply with institutional pressures when those pressures are exerted
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through multiple constituents and are somewhat conflicting (Oliver
1991). In a software development context, the presence of operational
exigency suggests that competing agendas exist which serve to cloud a
software developer's decision regarding practice usage. Thus, the
presence of operational exigency is expected to reduce the likelihood of
SDPM practice usage that is faithful.

H15 Operational Exigency will have a negative relationship
with a software developer's SDPM Practice Faithful Use.

Finally, operational exigency is also expected to negatively
impact a software developer’s adaptation of SDPM practices within the
development project. As discussed earlier, adaptation is likely to occur
when the software developer believes that efficiencies can be attained
by using of the practice. Research addressing user adaptation
strategies in response to new IT events have suggested that individuals
perceiving the event to be threatening and view their control over the
event as low will tend to focus on self-preservation strategies that
emphasize emotional adaptation instead of problem-focused adaptation
(Beaudry and Pinsonneault 2005). In a software development context,
developer perceptions of external pressure suggest a reduction in
perceived control over threats to project success (i.e., completing the
development tasks on time and within specification). As operational
exigency continues to grow it is then expected that problem-focused

adaptation, or SDPM practice Customized Use, will be reduced.

84



3.3.

H16 Operational Exigency will have a negative relationship
with a software developer's SDPM Practice Customized
Use.

Conclusion

The preceding discussion has proposed that reasoned action,

decision-making, and institutional perspectives can be utilized in

concert with operational exigency in order to provide an explanation of

software developer use of a SDPM practice. A summary of the

research hypotheses is included in Table 3.3-1.

Table 3.3-1: Overview of Dissertation Hypotheses

H1

SDPM Practice Complexity will be negatively related to a software developer’s
Extent of SDPM Practice Use.

H2

SDPM Practice Complexity will be negatively related to a software developer’s
SDPM Practice Faithful Use.

H3

SDPM Practice Complexity will be negatively related to a software developer’'s
SDPM Practice Customized Use.

H4

The SDPM Practice Relative Advantage — Instrumental will be positively related
to a software developer’s Extent of SDPM Practice Use.

H5

SDPM Practice Relative Advantage - Political will be positively related to a
software developer’s Extent of SDPM Practice Use.

H6

The highest level of SDPM Practice Faithful Use will occur when there is low
SDPM Practice Relative Advantage — Instrumental and high SDPM Practice
Relative Advantage — Political, followed by high SDPM Practice Relative
Advantage — Political and high SDPM Practice Relative Advantage —
Instrumental, then by low SDPM Practice Relative Advantage — Political.

H7

The highest level of SDPM Practice Customized Use will occur when there is
low SDPM Practice Relative Advantage — Political and high SDPM Practice
Relative Advantage — Instrumental, followed by high SDPM Practice Relative
Advantage — Political and high SDPM Practice Relative Advantage -
Instrumental, then by low SDPM Practice Relative Advantage — Instrumental.

H8

SDPM Practice Social Norms will be positively related to a software developer’s
SDPM Practice Relative Advantage — Instrumental.
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H9

SDPM Practice Codification will be positively related to a software developer’'s

SDPM Practice Relative Advantage — Political.

H10

The relationship between SDPM Practice Codification and SDPM Practice
Relative Advantage — Instrumental will be completely mediated through SDPM

Practice Social Norms.

H11

SDPM Practice Routinization will have a positive influence on a
developer’'s Extent of SDPM Practice Use.

software

H12

SDPM Practice Routinization will have a positive influence on a
developer's SDPM Practice Faithful Use.

software

H13

SDPM Practice Routinization will have a negative influence on a
developer's SDPM Practice Customized Use.

software

H14

Operational Exigency will have a negative relationship with a
developer’'s Extent of SDPM Practice Use.

software

H15

Operational Exigency will have a negative relationship with a
developer's SDPM Practice Faithful Use.

software

H16

Operational Exigency will have a negative relationship with a
developer's SDPM Practice Customized Use.

software
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Chapter IV: Research Methodology

Building on the proposed research model, this chapter will focus
on the research methodology utilized for this study. This discussion
begins by providing an overview of the data collection approach.
Second, an overview of the focal PM practices that are to be
investigated in the context of this study is provided. Finally, the
operationalization of constructs arising from social, individual and
institutional sources of influence on the software developer is

presented.

4.1. Data Collection Methods

The primary focus of this study is to understand SDPM practice
usage behaviors within the context of a specific SD project in a
contemporary organization. As such, data was collected directly from
individuals operating within an organizational context. An effective way
of accomplishing this is through semi-structured interviews and the
administration of survey-based instruments. In order to reduce the
common method variance problems that have been suggested to
plague behavioral research (Doty and Glick 1998), multiple and non-
concurrent data sources are utilized. A semi-structured interview and
web-based survey was used to gather organization-level information

from senior management within the SD group. Next, a web-based
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survey was utilized to collect project-level data from the project
manager for each development project. A web-based survey
instrument was then administered to software developers at two
different points in time, and they responded to items within the context
of a specific SD project. These different data collection methods are

discussed in greater detail in the following paragraphs.

4.1.1. Semi-structured Interview & Web-based Survey:
Software Development Manager

The first step in the data collection process was to conduct a
semi-structured interview (either in person or via the phone) with the
manager of software development efforts within each organization. An
interview schedule has been provided in Appendix V. The interview
was used to verify that the organization met the constraints detailed in
Table 4.6. Once the organization was verified as an appropriate data
source for this study, data was collected from the software development
manager via the web-based survey provided in Appendix VI. Data to
be collected included identifying projects / project managers that are
candidates for this survey along with the information detailed in Table

4.1-1.
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Table 4.1-1: Data Collected in the Software Development Manager
Semi-Structured and Web-based Interviews

Data to be Collected Response Description

7 pt. Likert-based scale
SDPM Practice Codification (Strongly Agree to
Strongly Disagree)

7 pt. Likert-based scale
SDPM Practice Routinization (Strongly Agree to
Strongly Disagree)

7 pt. Likert-based scale
Management Expectations (Strongly Agree to
Strongly Disagree)

# of software developers in the software development

Integer
group
Annual budget of the software development group Integer
Software Development Manager Professionalization® Integer
. Does the software development manager hold Yes / No
membership with any PM professional society?
. Have the software development manager received Yes / No
formal PM training in the last 2 years?
. Does the software development manager hold any Yes / No

project management certifications?

Finally, and essential to the success of this dissertation, the
interview was used to engender support for the research so as to
encourage the participation of project managers and software

developers in the data collection efforts discussed next.

4.1.2. Web-based Survey: Project Manager

Utilizing the project manager contact information collected in the

semi-structured interview, project managers were then contacted via e-

4 Application Development Manager Professionalization is represented as a
summation of the three Yes/No items that are listed after it.
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mail to request their participation in a questionnaire-based survey
(Appendix VII). The purpose of this questionnaire was to collect
project-level information that applies to a software developer's SDPM
practice usage decision. Understanding the importance of follow-up to
increase response rates (Dillman 2000), responses were monitored and
subsequent e-mails re-sent to project managers in one week intervals
for a total of three weeks for those that did not complete the survey.
Project managers were asked to provide a description of their
development project and identify software developers currently
assigned. Additional information collected during this phase is detailed

in Table 4.1-2.
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Table 4.1-2: Data Collected in the Project Manager Questionnaire

Data to be Collected

Response Description

Percentage of project that has been completed Percentage
# of developers assigned to the project Integer
# of hours assigned to the project Integer
Strategic Value of the Project’ Integer

e Expected financial value of the project

7 pt semantic differential
(low value to high value)

e Budget assigned to the project

7 pt semantic differential
(small budget to large
budget)

e Strategic necessity of the project

7 pt semantic differential
(not necessary to very
necessary)

Complexity of the project

7 pt semantic differential
(simple to complex)

7 pt semantic differential

Innovativeness of the project (conventional to
innovative)

Project Manager Professionalization® Integer

o Does the project manager hold membership with any Yes / No

PM professional society?

. Has the project manager received formal PM training Yes / No

in the last 2 years?

. Does the project manager hold any project Yes / No

management certification?

4.1.3.

Web-based Survey: Software Developer (Time 1)

The next step was to utilize software developer contact

information provided in the project manager survey in order to request

participation from software developers via e-mail (Appendix VIII).

° Strategic Importance of the Project is represented as an average of the three items

that are listed after it.

6 Project Manager Professionalization is represented as a summation of the three

Yes/No items that are listed after it.
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Similar to the project manager survey, responses were monitored and
subsequent e-mails re-sent to software developers in one week
intervals for a total of three weeks for those that had not completed the
survey. Data to be collected from software developers in this survey

are listed in Table 4.1-3.

92



Table 4.1-3:
Questionnaire (Time 1)

Data Collected in

the Software Developer

Data to be Collected

Response Description

# years of development experience Integer
# years of experience with the organization’s
. Integer
scope change control practice
# years of experience with a scope change
e o Integer
control practice in any organization
# years of experience with the organization’s Inteqer
structured walkthrough practice 9
# years of experience with a structured
Integer

walkthrough practice in any organization

Gender Male / Female
Age Integer
. . . 7 pt. Likert-based scale (Strongly

Voluntariness of using the practice Agree to Strongly Disagree)

7 pt. Likert-based scale (Strongly
Management support Agree to Strongly Disagree)
SDPM practice relative advantage — |7 pt. Likert-based scale (Strongly
instrumental Agree to Strongly Disagree)

7 pt. Likert-based scale (Strongly

SDPM practice relative advantage — political

Agree to Strongly Disagree)

SDPM practice social norms

7 pt. Likert-based scale (Strongly
Agree to Strongly Disagree)

SDPM practice complexity

7 pt. Likert-based scale (Strongly
Agree to Strongly Disagree)

Software Developer Professionalization” Integer
. Does the software developer hold
membership with any PM professional | Yes / No
society?

. Has the software developer received Yes / No
formal PM training in the last 2 years?

. Does the software developer hold Yes / No

any project management certification?

" Software Developer Professionalization is represented as a summation of the three

Yes/No items that are listed after it.
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4.1.4. Web-based Survey: Software Developer (Time 2)

Finally, software developers that participated in the Time 1
survey were e-mailed to request their participation in the second survey
(Appendix 1X). This e-mail was sent approximately one month after
their response to the Time 1 survey in order to allow sufficient time
between the surveys for SDPM practice use to be realized. Data to be

collected during this survey is detailed in Table 4.1-4.

Table 4.1-4: Data Collected in the Software Developer
Questionnaire (Time 2)

Data to be Collected Response Description
7 pt. Likert-based scale
Operational Exigency (Strongly Agree to Strongly
Disagree)
SDPM Practice Usage — Extent Integer
7 pt. Likert-based scale
SDPM Practice Faithful Use (Strongly Agree to Strongly
Disagree)
7 pt. Likert-based scale
SDPM Practice Customized Use (Strongly Agree to Strongly
Disagree)

Table 4.1-5 summarizes the collection of construct data within
the various data collection points. The semi-structured interview was
conducted face to face or over the phone, while the remaining
questionnaire-based surveys were administered via a web-based

survey (accessed via an e-mailed link).

94




Table 4.1-5: Construct Data Collection Summary

STEP 1

Semi-
structured
Interview
and Web-

based

Survey

(Software Dev.
Mgr.)

STEP 2

Questionnaire-
based Survey
(Project Mgr.)

STEP 3

Questionnaire-

based Survey

(Software Dev. —
T1)

STEP 4

Questionnaire-

based Survey

(Software Dev. —
T2)

SDPM Practice
Codification

o

SDPM Practice
Routinization

o

Management
Expectations

o

Strategic
Importance  of
the Project

Management
Support

SDPM Practice
Voluntariness

SDPM Practice
Complexity

SDPM Practice
Relative
Advantage -
Instrumental

SDPM Practice
Relative
Advantage -
Political

SDPM Practice
Social Norms

R R J/ KR

Operational
Exigency

SDPM Practice
Usage — Extent

SDPM Practice
Faithful Use

SDPM Practice
Customized Use

LR 8 R
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4.1.5. Pilot Study

An initial pilot study for this research was conducted in the
summer of 2004. Conducting this study (1) confirmed the effectiveness
of a web-based survey data collection approach, (2) helped to refine
and expand portions of the research model, and (3) provided a means
for generating effect sizes which will be utilized to determine the
appropriate sample size for the primary study. Before the primary data
collection was conducted, a second pilot study was undertaken in order
to (a) ensure the face validity of the various construct
operationalizations and (b) re-evaluate mechanics of the data collection
procedure. The pilot study was implemented through two separate
focus groups, each with 3 to 5 software developers and project
managers from the same organization. Face validity, where “trained or
untrained individuals would look at the test and decide whether or not
the test measures what it was supposed to measure” (Kerlinger and
Lee 2000, p. 668), is an important first step in determining the suitability
of items in measuring desired constructs in a given context (Shadish,
Campbell and Cook 2002). During the focus group, each construct item
was discussed to determine whether they captured the intended
concept. For those found to be inadequate, the discussion continued to
determine how the item might be reworded to capture the essence of

the construct. Further, the data collection procedure outlined in earlier
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sections was reviewed in order to verify its suitability and potential

effectiveness in collecting data. Results from the pilot study were used

to tweak construct measurement and data collection approaches for the

primary study.

4.2.  Participant Constraints

This study required that organizations, projects and software

developers included in this study met the specific set of criteria

presented in Table 4.2-1 and detailed in the following sections.

Table 4.2-1: Participant Constraints

Level

Constraint

Organization

1. Internal software development function

2. Must profess to use at least one SDPM
practice being investigated in this study (scope
change control or structured walkthrough)

Project 1. Requires at least 20 days to complete
2. Person designated to oversee the project (e.g.,
project manager) can’t respond as a software
developer for that project

Software 1. Must work in an organizational setting

Developer

2. No more than 75% complete with their portion
of the project at the time when the first survey is
administered

3. Must have an opportunity to utilize at least one
of the SDPM practices between the administration
of the initial and final surveys
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4.2.1. Required Characteristics of Participating
Organizations

The focus in this research was on evaluating software developer
use of SDPM practices in an organizational environment. As such,
organizations participating in the study were required to meet two
primary criteria.  First, they had to have an internal software
development function which develops software for either internal
consumption or use by those external to the organization. Second,
each organization had to profess to utilize one or more of the focal
SDPM practices examined in this study (scope change control or
structured walkthrough) within their software development projects.
The software being produced by the organization could either be for

internal use or developed specifically for external clients.

4.2.2. Required Characteristics of Participating Projects

The research question being addressed also forced two
constraints on the SD projects to be considered in this research. First,
the measurement of actual use is temporally separated from many of
the perceptual measures in this study, demanding projects of ample
size. Specifically, SD projects included in this study had to require at
least 20 working days to complete. Further, since project manager and

software developer responses are collected separately, projects were
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only considered where the individual overseeing the project was not the
only software developer for the project. In other words, a software
developer in the study could not be their own project manager. While
the number of software developers within the project was collected as a
means of assessing project size, projects were considered as long as at

least one software developer responded to the survey.

4.2.3. Required Characteristics of Participating Software
Developers

Finally, the focus of this study forced several constraints on
software developer participants in addition to those already discussed.
First, the software developer had to be working in an organizational
setting. Second, the developer could be no more than 75% complete
with their portion of the project at the time when the first survey was
administered. This constraint was necessary since the first survey
measures user perceptions and necessitates a period of time following
the survey where the individual can make choices regarding the

behavior in question.

4.3. Control Variables

While the constraints mentioned above allowed the collection of
data from only appropriate individuals, it was also important to

recognize that characteristics within the sample could generate noise
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that prevent a meaningful interpretation of the data. Thus, the study
necessitated that adequate control data is collected to help remove the
potential noise from subsequent results. Similar to the constraints
discussed in Table 4.6, controls are discussed in reference to the
organization, project and software developers being examined in this
study. Table 4.3-1 provides and overview of the controls utilized in this
study, each of which are discussed in greater detail in the paragraphs

below.
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Table 4.3-1: Study Controls

Level

Control (Data Source)

Organization

1. Software development group size (software
development manager)

o # software developers
o annual budget
Project 1. # of developers assigned to the project (project
manager)
2. # of hours assigned to the project (project
manager)
3. Strategic importance of the project (project
manager)
o Financial value of the project
o Budget assigned to the project
o Competitive necessity of the project
Software 1. # years of experience with the organization’s
Developer scope change control practice (software
developer)
2. # years of experience with the organization’s
structured  walkthrough  practice  (software
developer)
3. Voluntariness of using the scope change
control practice (software developer)
4. Voluntariness of using the structured
walkthrough practice (software developer)
5. Management support for the scope change
control practice (software developer)
6. Management support for the structured
walkthrough practice (software developer)
4.3.1. Organizational Controls

Data was collected from individuals operating in different

organizations, requiring the use of organizational level controls. Since
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the software development efforts occur within the context of the
organization’s software development function, data was collected from
the manager of software development efforts. Specifically, the size of
the software development group, as measured by the number of

software developers and the annual operating budget was collected.

4.3.2. Project Controls

The focus on use within a project context also mandates the use
of some project-level controls. The first of these relates to project size,
as reflected through the number of developers and the number of hours
assigned to complete the project.

The second relates to the project’s strategic importance to the
organization, defined as the degree to which a project is considered
valuable by management in comparison to other software development
projects in the organization, as represented by the financial value,
budget and competitive necessity of the project in comparison to other
projects within the software development group. The three items below
were utilized to address the strategic importance of the project in which
a developer worked. Since these items are reflective of the project
value in relation to other projects within the organization, project
managers were chosen as the respondents for assessing strategic
importance. Each item was measured on a 7-point Likert-based scale

where 1 represents Strongly Disagree and 7 represents Strongly Agree.
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SI1  In relation to other software development projects
undertaken within your organization, what level of
financial value does the organization expect to derive from
the result of this project?

SI12 In relation to other software development projects
undertaken within your organization, what is the size of
the budget assigned to this project?

SI3 In relation to other software development projects
undertaken within your organization, to what degree is the

successful completion of this project necessary to improve
the organization’s ability to be competitive?

4.3.3. Software Developer Controls

Software developer behavior is the ultimate focus of this study
which requires that certain individual-level controls be employed. The
focus on SDPM practice usage suggests that experience in relation to
each practice must be captured. In addition, previous research on
adoption has suggested that perceptions of voluntariness can have an
impact on usage behavior (Hardgrave et al. 2003; Venkatesh et al.
2003), and as such suggests that voluntariness should be assessed
with respect to each software developer. Adapting measures of
voluntariness employed in previous research (Hardgrave et al. 2003;
Moore and Benbasat 1991), the first three items (VOL1, VOL2 and
VOL3) were included in the initial survey instrument along with two
additional items developed for this study (VOL4 and VOLS5) and

administered to software developers in the first survey instrument.
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Each item was measured on a 7-point Likert-based scale, where 1
represented Strongly Disagree and 7 represents Strongly Agree.

VOL1 My use of our (scope change control \ walkthrough)
practice is voluntary.

VOL2 My supervisor does not require me to use our (scope
change control \ walkthrough) practice.

VOL3 Although it may be helpful, using our (scope change
control \ walkthrough) practice is certainly not compulsory
in my job.

VOL4 Whether | use our (scope change control \ walkthrough)
practice is entirely up to me.

VOL5 Use of our (scope change control \ walkthrough) practice
is at the discretion of the employee concerned.

Finally, researchers have also suggested the level of perceived
management support within an organization is an important predictor of
usage behavior (Jeyaraj, Rottman and Lacity 2006). To accommodate
this concept, five items were developed to measure the degree to which
a developer perceives that management supports the use of the SDPM
practice within a given project. Each item was measured on a 7-point
Likert-based scale, where 1 represented Strongly Disagree and 7
represents Strongly Agree.

MS1 Management in our group completely supports my use of
our (scope change control \ walkthrough) practice on this
project.

MS2 Management in our group has provided the necessary

training to enable my use of our (scope change control \
walkthrough) practice on this project.
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MS3 Management in our group has provided sufficient time to
permit the use of our (scope change control \
walkthrough) practice on this project.

MS4 Management in our group has provided the necessary
resources to enable my use of our (scope change control \
walkthrough) practice on this project.

MS5 Management in our group is fully committed to my use of

our (scope change control \ walkthrough) practice on this
project.

4.4, Focal SDPM Practices

As discussed previously, scope change control and structured
walkthrough practices are the SDPM practices targeted in this study.
SDPM practices are expected to be defined by management within the
software development group, and as such will vary widely in their
instantiation across the responding organizations. However, both
scope change control and structured walkthrough practices have a
general definition that has been applied for this study. A discussion of

what is meant by each of these practices is included in the next section.

4.4.1. Scope Change Control

According to the Project Management Institute, "Project Scope
Management includes the processes required to ensure that the project
includes all the work required, and only the work required, to complete
the project successfully. Project scope management is primarily

concerned with defining and controlling what is and is not included in
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the project" (PMI 2003, p. 103). In this vein, scope change control is
discussed as a formal process which is "concerned with influencing the
factors that create project scope changes and controlling the impact of

those changes" (PMI 2003, p. 119).

4.4.2. Structured Walkthrough

A structured walkthrough "is simply a peer group review of any
product... Walkthroughs can take place at various times in the
development of a system. Also, a walkthrough can have a range of
formats and can involve different groups of people. Despite the
variation, the underlying activity remains the same: A group of peers -
people at roughly the same level in the organization - meet to review
and discuss a product...they can take place between system
developers and end users, or among a group of end users who are
building their own system" (Yourdon 1989, pp. 4 - 5). Structured
walkthroughs are also referred to as code reviews, design reviews, or

inspections.

4.5. Construct Operationalization

Drawing on reasoned action models of individual behavior,
decision-making perspectives, and institutional theory, the next sections
will discuss operationalizations of constructs presented in the research

model.
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45.1. Reasoned Action Sources of Influence

Both complexity and relative advantage constructs illustrate the
commonly acknowledged reasoned action sources of behavioral
influence. While complexity is conceptualized in a similar fashion to
previous behavioral studies, relative advantage is suggested to exist in
two different manifestations within this study. Each of these reasoned
action sources of influence are represented through the perceptions of
the software developer, and as such are collected through a survey
instrument completed by each software developer. The
operationalization of these three constructs will be discussed in the

following paragraphs.

4.5.1.1. SDPM Practice Complexity

The first individual source of influence relates to the perceived
difficulty associated with using the SDPM practice.  Perceived
complexity has commonly been suggested to influence individual
attitudes and behavioral intentions to exhibit a behavior (Davis 1989;
Davis et al. 1989). Since it is a measure of individual perceptions, the
construct has most often been captured through responses to self-
report items measured on Likert-based scales.

In the context of this study, SDPM practice complexity is
defined as a software developer’s perception concerning the degree of

difficulty associated with the understanding and use of the SDPM
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practice for a particular project. The construct has been operationalized
by adapting the unified effort expectancy construct developed by
Venkatesh, et al. (2003), with the addition of one item developed for this
study (CPLX5). These items were captured through the first survey
instrument administered to software developers. Each of the five items
below was measured on a 7-point Likert-based scale, with 1
representing Strongly Disagree and 7 representing Strongly Agree.

CPLX1 | think our (scope change control \ walkthrough)
practice is clear and understandable.

CPLX2 It is easy for me to become skillful at using the (scope
change control \ walkthrough) practice.

CPLX3 | find our (scope change control \ walkthrough) practice
easy to use.

CPLX4 Learning to use our (scope change control \
walkthrough) practice is easy for me.

CPLX5 Our (scope change control \ walkthrough) practice is
easily implemented.

4.5.1.2. Relative Advantage

Relative advantage is conceptualized in this research as being
manifested through instrumental and political components. This
distinction is important since the use of a SDPM practice can have
implications for the software developer’s ability to complete the project
at hand as well as on the progression of their career within the

organization and subsequent image within the company. Both of these
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constructs have been addressed in various ways in literature, but never
within the larger umbrella of individual usefulness perceptions.
Instrumental and political conceptualizations of relative advantage are

presented in the next several paragraphs.

45.1.2.1. SDPM Practice Relative Advantage —

Instrumental

Task-focused usefulness perceptions are the most common
conceptualization of relative advantage employed in adoption literature.
For instance, task-focused perceived usefulness is a core construct in
TAM research, defined as “the user’s subjective probability that using a
specific application system will increase his or her job performance
within an organizational context” (Davis et al. 1989). Similarly, SDPM
practice relative advantage — instrumental is utilized in this study
and defined as the degree to which a software developer believes that
using the SDPM practice will help them attain gains in performance for
the software development project. Operationalization of the construct
has been adapted from the Perceived Usefulness construct in
Hardgrave, et al. (2003). Two of the original items were dropped since
they did not focus on task-related usefulness perceptions. One item
was developed specifically for this study (RAI5), providing the following
five items that are captured on a 7-point Likert-based scale where 1 is

Strongly Disagree and 7 is Strongly Agree.
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RAI1 Using our (scope change control / walkthrough) practice
improves my performance on this project.

RAI2 Using our (scope change control / walkthrough) practice
increases my productivity for this project.

RAI3 Using our (scope change control / walkthrough) practice
enhances my quality of work for this project.

RAI4 Our (scope change control \ walkthrough) practice is
useful for this project.

RAIS Our (scope change control \ walkthrough) practice allows
me to work more efficiently on this project.

45.1.2.2. SDPM Practice Relative Advantage —
Political

While task-related measures of perceived usefulness are most
common in adoption research, they are by no means the only
usefulness perceptions that can impact individual behavior. The
software developers being examined in this study operate within an
organizational setting, and as such are subject to the political forces
inherent in a social context. Political behavior provides a means to
“‘enhance or protect the self-interest of individuals or groups” (Dean and
Sharfman 1993, p. 1072). SDPM practice relative advantage -
political is defined as the degree to which a software developer
believes that using the SDPM practice will help them create or sustain a

positive impression with others in the organization.
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The political nature of perceived usefulness has been addressed
in literature through several different constructs. First, Moore &
Benbasat utilized an image construct, defined as “the degree to which
use of an innovation is perceived to enhance one’s image or status in
one’s social system” (1991, p. 195). Image has been considered an
important component of individual perceptions of relative advantage
(Rogers 1995), and has often been included in the measurement of
perceived usefulness. Further, Compeau and her colleagues also
addressed this type of usefulness through an Outcome Expectations
(Personal) construct which relates to “expectations of change in image
or status or to expectations of rewards, such as promotions, raises or
praise” (Compeau, Higgins and Huff 1999, p. 148).

Items for the SDPM practice relative advantage - political
construct are drawn from two sources, the first three (RAP1, RAP2 and
RAP3) being adapted from items suggested to measure image (Moore
and Benbasat 1991). The remaining two items (RAP4 and RAPS) have
been adapted from items in the Outcome Expectations (Personal)
construct that are focused on political aspects of usefulness (Compeau
et al. 1999). All five items were measured on 7-point Likert-based
scales where 1 represents Strongly Disagree and 7 represents Strongly

Agree.
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RAP1 Software developers in my organization who use the
(scope change control / walkthrough) practice have more
prestige than those who do not.

RAP2 Using our (scope change control / walkthrough) practice
will improve my image within the organization.

RAP3 Because of my use of our (scope change control /
walkthrough), others in the organization see me as a more
valuable employee.

RAP4 If | use our (scope change control / walkthrough) practice
my coworkers will perceive me as competent.

RAP5 Software developers who use our (scope change control /

walkthrough) practice are regarded highly within the
organization.

45.2. Institutional Sources of Influence

A second area of influence on a software developer’'s behavior
results from institutional sources of influence that exist within an
organizational context. Consistent with institutional theories, this study
will propose that institutional influence is exerted through regulative,
normative, and cultural-cognitive mechanisms (DiMaggio and Powell

1983; Scott 2003) as discussed in the following paragraphs.

4.5.2.1. SDPM Practice Social Norms

The first source of institutional influence arises through a
normative mechanism, addressed in this research through social
norms. Behavioral models such as the Theory of Reasoned Action

(TRA), the Theory of Planned Behavior (TPB), Triandis’ model of
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human behavior, the Technology Acceptance Model 2 (TAM2), and the
Unified Theory of Acceptance and Use of a Technology (UTAUT) have
all recognized the importance of addressing the impact that social
pressures can have on individual behavior (Ajzen 1985; Davis 1989;
Fishbein and Ajzen 1975; Triandis 1980; Venkatesh and Davis 2000).
Social norms have been discussed with other terms such as social
influence (Venkatesh et al. 2003), subjective norm (Fishbein and Ajzen
1975), and social factors (Thompson et al. 1991). Despite the differing
terms, social norms are typically defined as “a person’s perception that
most people who are important to him think he should or should not
perform the behavior in question” (Fishbein and Ajzen 1975, p. 302). In
this study, SDPM practice social norms are defined as the degree to
which a software developer perceives that important others (e.g., those
in their workgroup) believe he or she should use the SDPM practice for
a given project. Since this construct deals with perceptions of the
developer, social norms were captured through the first survey
instrument administered to software developers.

The validated operationalization of subjective norm by Taylor
and Todd provide the framework for the first two social norm items
(SN1 and SN2). The remaining three items (SN3, SN4 and SN5) were

developed for the purposes of this study, and the resulting questions
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were measured on a 7-point Likert scale, where 1 represents Strongly

Disagree and 7 represents Strongly Agree.

SN1

SN2

SN3

SN4

SNS

Co-workers whose opinion | value think that | should use
our (scope change control \ walkthrough) practice when
working on assigned software development projects.

Co-workers who are important to me think that | should
use our (scope change control \ walkthrough) practice
when working on assigned software development
projects.

Co-workers whose opinion | value think that using our
(scope change control \ walkthrough) practice is important
when working on assigned software development
projects.

In general, co-workers whose opinion | value support the
use of our (scope change control \ walkthrough) practice.

Co-workers whom | regard highly have supported the use
of our (scope change control \ walkthrough) practice.

4.5.2.2. Management Expectations

Management expectations, defined as the extent to which

SDPM practice use is incorporated into the software developer’'s formal

performance evaluation, was used to collect this information. In order

to determine what items should be included in the instrument, a list was

generated and discussed with members of the dissertation committee

who were willing to suggest modifications, additions and deletions.

Their feedback resulted in the four items presented below. Software

development managers within each group were asked to answer the

four items detailed below since they are expected to be the most
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appropriate source for information relating to developer performance
evaluations. Each item was measured on a 7-point Likert-based scale
where 1 represents Strongly Disagree and 7 represents Strongly Agree.
ME1 An important component of each software developer’s
formal performance evaluation is the degree to which they
use our (scope change control / structured walkthrough)
practice.
ME2 Periodic managerial reviews are conducted to determine
the degree to which software developers are using our
(scope change control / structured walkthrough) practice.
ME3 Software developer performance is evaluated in part with
regards to their use of our (scope change control /
structured walkthrough) practice.
ME4 In our organization, software developer use of our (scope
change control / structured walkthrough) practice is

formally reviewed during periodic performance
evaluations.

4.5.2.3. SDPM Practice Codification

The second source of institutional influence on individual
behavior results from regulative pressures exerted through the
documented policies and practices within the organization. SDPM
practice codification, defined as the degree to which the SDPM
practice has been documented within the organization’s formal project
management methodology, was used to address these regulative
pressures. Since this construct addresses the contents of an
organization’s development methodology, it was captured through five

items developed for the purpose of this study. Codification items were
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assessed during the semi-structured interview with the manager over

software development efforts. Responses to each item were on a 7-

point Likert-based scale where 1 represents Strongly Disagree and 7

represents Strongly Agree.

COD1

COD2

COD3

COD4

COD5

4.5.2.4.

A detailed description of our (scope change control \
walkthrough) practice is included within the
organization’s formal project management
methodology.

Our (scope change control \ walkthrough) practice is
thoroughly documented within the organization’s
formal project management methodology.

A comprehensive description of our (scope change
control \ walkthrough) practice exists within the
organization’s formal project management
methodology.

A clearly documented process for our (scope change
control \ walkthrough) practice is available to software
developers in this organization.

A detailed description of our (scope change control \

walkthrough) practice is readily available to software
developers in this organization.

SDPM Practice Routinization

The final source of institutional influence arises from cultural-

cognitive sources, addressed in this research through a SDPM practice

routinization construct. Conceptualizations of institutionalization in IT

adoption literature have often focused on that achieved through

organizational support (Bock et al. 2005; Purvis et al. 2001; Venkatesh

et al. 2003) and/or management support (Lewis et al. 2003; Purvis et al.
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2001). Consistent with these perspectives concerning the source of

institutionalization, SDPM practice routinization is defined as the

degree to which the software development organization requires that

the SDPM practice is used for all software development projects. The

five items developed for the purpose of this study were answered by the

individual who manages software development efforts within the

development group and were measured on a 7-point Likert-based scale

where 1 represents Strongly Disagree and 7 represents Strongly Agree.

ROUT1

ROUT2

ROUT3

ROUT4

ROUTS

Our (scope change control \ walkthrough) practice is
conventionally used in projects by those within the
software development group.

Our (scope change control \ walkthrough) practice is
routinely used on projects within the software
development group.

Using our (scope change control \ walkthrough)
practice in projects is second-nature to those within
the software development group.

Using our (scope change control \ walkthrough)
practice is customary for projects within the software
development group.

Those within the software development group regularly
employ our (scope change control \ walkthrough)
practice in their projects.

4.5.3. SDPM Practice Usage and Operational Exigency

Both reasoned action and institutional pressures are positioned

in this model as antecedents to SDPM practice usage. Further,

operational exigency is expected to influence developer usage of the
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SDPM practice. SDPM usage and operational exigency

operationalizations are presented in the following sections.

4.5.3.1. SDPM Practice Usage

Usage is discussed along three dimensions in this study: extent,
faithfulness and adaptation. SDPM practice usage data was captured
via the second software developer survey instrument, administered

approximately one month after the first software developer survey.

45.3.1.1. SDPM Practice Usage - Extent

Extent of use has often been addressed in technology adoption
literature via frequency (number of times used) and/or depth measures
(number of features used) (Adams et al. 1992; Davis 1989; Igbaria,
Guimaraes and Davis 1995; Taylor and Todd 1995; Thompson et al.
1991). Consistent with these studies, SDPM practice extent of usage
was captured by asking the software developer to identify the number
of times that the practice has been used since the first survey was
conducted.

USEE1 How many times have you used the (scope change

control \ walkthrough) practice since you completed

the initial survey on --/--/----? (0,1, 2, 3,4,5,6,7, 8, 9,
or 10 or more)
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45.3.1.2. SDPM Practice Faithful Use

Drawing on the work of authors attempting to measure

faithfulness as it is discussed in Adaptive Structuration Theory (Chin,

Gopal and Salisbury 1997), a measure of SDPM practice faithful

usage, defined as the degree to which a software developer uses the

SDPM practice in a manner consistent with the intentions of those

individuals that created the practice, was adapted for the study at hand.

Specifically, the references to an electronic meeting system were

modified to reflect the SDPM practice. Each item was measured on a

7-point Likert-based scale where 1 represents Strongly Disagree and 7

represents Strongly Agree.

FAITH1

FAITH2

FAITHS

FAITH4

FAITHS

The individuals who developed our (scope change
control \ walkthrough) practice would disagree with
how | used it.

If | described my usage of our (scope change control \
walkthrough) practice to the individuals who developed
it, they would tell me that | used it improperly.

The individuals who developed our (scope change
control \ walkthrough) practice would view my use as
inappropriate.

| didn’t use our (scope change control \ walkthrough)
practice in a manner consistent with how the
individuals who developed the practice would believe it
should be used.

The individuals who developed our (scope change

control \ walkthrough) practice would not think that |
am using our practice in the most appropriate fashion.
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45.3.1.3. SDPM Practice Customized Use

Adaptation behaviors are often exhibited when entities
customize a practice or set of practices to the current situation in order
to increase efficiencies (Westphal et al. 1997). Because of a desire to
understand how adaptation is manifested, it has often been assessed
in technology adoption literature through qualitative means (Beaudry
and Pinsonneault 2005; Majchrzak, Rice, Malhotra, King and Ba 2000;
Tyre and Orlikowski 1994). Important to this study, however, is the
understanding of how factors within the existing project will impact
software developer adaptation behavior. As such, a survey-based
approach for measuring practice adaptation was developed to
determine software developer adaptation. In order to determine what
items should be included in the instrument, a list was generated and
sent to several experts in adoption research who were willing to
suggest modifications, additions and deletions. Their feedback resulted
in the five items presented below. Responses to these items were
collected via a survey instrument administered to software developers
at the second time period. Each item was measured on a 7-point
Likert-based scale where 1 represented Strongly Disagree and 7
represented Strongly Agree.

CUST1 | customized our (scope change control \ walkthrough)
practice for this project to better meet my needs.
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CUST2 | have modified the (scope change control \
walkthrough) practice to meet my needs on this
project.

CUST3 | have adapted our (scope change control \
walkthrough) practice for this particular project.

CUST4 | tailored our (scope change control \ walkthrough)
practice to fit my needs on this particular project.

CUSTS5 | had to change some aspects of our (scope change

control \ walkthrough) practice to meet my needs on
this project.

4.5.3.2. Operational Exigency

Operational exigency is defined as the degree of urgency
exerted within a given project by external forces. Since no existing
instruments capture the essence of this construct, items were
developed specifically for the purposes of this study. In order to
determine what items should be included in the instrument, a list was
generated and sent to several experts in adoption research who were
willing to suggest modifications, additions and deletions.  Their
feedback resulted in the seven items presented below. Understanding
that the construct addresses software developer perceptions of
urgency, responses to these items were collected via a survey
instrument administered to software developers at the second time
period. Each item was measured on a 7-point Likert-based scale where

1 represents Strongly Disagree and 7 represents Strongly Agree.
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EXG1 Individuals outside the project team have substantially
increased the project’s scope.

EXG2 Individuals outside the project team have exerted
substantial pressure to accelerate the project’s
completion.

EXG3 The priority of this project has been significantly increased
since it was started.

EXG4 Job responsibilities outside this project have adversely
impacted my ability to complete my work on this project as
originally expected.

EXG5 Changes in the amount of financial resources available to
this project have adversely impacted our ability to
complete this project as originally expected.

EXG6 Changes in how development personnel have been
allocated to this project have adversely impacted our
ability to complete this project as originally expected.

EXG7 Unexpected events affecting our organization have

adversely impacted our ability to complete this project as
originally expected.
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Chapter V: Revised Theory

5.1. Summary of Data Collection

Negotiations for data collection began in March of 2006 with
companies from three separate sources: (1) thirteen companies that |
had personal relationships with; (2) eighteen companies that were part
of a research institute at a southwest university ; and (3) thirty-eight
companies that expressed interest in this research resulting from a
request for participation e-mail sent out by the leadership of the Project
Management Institute’s special interest group on information systems
(PMI-ISSIG) to their more than fifteen-thousand world-wide
membership base. The negotiation process included a large number of
on-site visits, phone conversations, and e-mail correspondence, most
frequently resulting in several discussions with multiple individuals at
each organization. The presentation included in “Appendix IV —
Participation Sales Presentation” was used as a means of structuring
the conversations and soliciting participation.

From the sixty-nine organizations that considered participation in
this research, ten organizations decided to participate as of April, 2007,
formalizing their decision by signing an organizational consent to
participate form (Appendix | - Organizational Informed Consent Form).

Per the data collection methods description provided in Chapter IV and
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outlined in Figure 5.1-1, | collected data in four phases from three

different types of individuals within each of those organizations.

Figure 5.1-1: Data Collection Process

Data collection method: semi-structured interview & questionnaire

Data to be collected (semi- Data to be collected (questionnaire):
Manager of structured interview): « # developers in the software development group
Software * Description of the project « Annual budget of the software development gro
Development management practices ual budget of the software development group

« Expectations of practice use in « Level of their project management professionalization

the development process « Practice routinization
» Names and contact information  « Practice regulation (codification and management
for project managers expectations)

+ Names and contact information for project managers &
their associated projects

Data collection method: questionnaire

Data to be collected:

Project Project « Project details (description, time allocated, # developers, % complete, budget and financial
Manager Manager value, level of strategic and operational importance, level of complexity, level of

innovativeness)

« Level of their project management professionalization

« Names and contact information for software developers on their project(s)
Data collection method: questionnaire
Software <« — Software Data to be collected (time 1): Data to be collected (time 2):
Developer Developer
« Age / Gender « Operational exigency

« # years development experience « Practice usage (extent, ends conformity, and

Software Software « # years experience with the means conformity)
Developer | 4 ™ | Developer practice

« Level of project management
professionalization

Software Software + Management support
Developer < > Developer « Practice complexity

« Practice voluntariness

Software « Practice relative advantage
> Developer (instrumental and political)

« Practice social norms

Table 5.1-1 provides a breakdown of the overall response rate,
including details within each participating organization. Totals from the
table indicate that 94% of the software development managers (17 of
18), 73% of the project managers (30 of 41), and 65% of the software
developers (67 of 103) that were surveyed fully completed their
participation. Since the ultimate unit of analysis in this research is the

software developer, only organizations where at least one software
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developer completed the second survey could be included in the
research. This resulted in seven organizations that provided potentially
usable responses for this study and a total of 67 software developers
that completed both surveys. Table 5.1-2 indicates that out of the 67
software developers, 56 were employees of the organization surveyed,

while 11 were identified as contract workers.

Table 5.1-1: Participant Response Overview

Software
Development Project Software Total
Organization ID |Industry Manager Manager Developer Participants
Company 1 Insurance # Surveyed 3 5 14 22
# Complete Responses 3 3 9 15
Company 2 Insurance # Surveyed 2 2 3 7
# Complete Responses 2 1 0 3
Company 3 Energy # Surveyed 1 2 0 3
# Complete Responses 1 0 0 1
Company 4 Insurance # Surveyed 1 6 12 19
# Complete Responses 1 3 8 12
Company 5 Government # Surveyed 1 2 6 9
# Complete Responses 1 2 0 3
Company 6 Energy # Surveyed 3 7 11 21
# Complete Responses 2 7 7 16
Company 7 Information Technology # Surveyed 1 2 6 9
# Complete Responses 1 1 2 4
Company 8 Transportation # Surveyed 4 7 28 39
# Complete Responses 4 6 24 34
Company 9 Transportation # Surveyed 1 3 9 13
# Complete Responses 1 3 9 13
Company 10 Defense # Surveyed 1 5 14 20
# Complete Responses 1 4 8 13
Total # Surveyed: | 18 | 41 | 103 | 162
Total # Complete Responses: | 17 | 30 [ 67 [ 114
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Table 5.1-2: Software Developer Employee Type Breakdown

Employee Type Count
Full-time Employee 55
Part-time Employee 1
Contract Worker 11
Total: 67

To summarize, after approximately one year of intensive
marketing and negotiations, responses were successfully obtained from
56 software developers who were working on eighteen distinct projects
within six different companies (after removing responses from contract
workers). Through extensive consultation with the dissertation chairs, a
decision was made to complete the dissertation using the existing data
set. However, this decision required that the structural model proposed
in chapter 3 and summarized in Figure 3.1-1 had to be revised since
the proposed relationships could be properly tested, given the sample
size constraints that ensued. The remainder of Chapter V will discuss

the revised research model and the theory underlying it.

5.2. Revised Research Model

The original research question being examined in this
dissertation was as follows: What are the primary factors that
influence the nature and extent of a software developer’s use of a

SDPM practice within a SD project? Regardless of the constraints
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that the sample size imposed on analytical techniques that could be
employed, it was essential that the revised research model meet the
dissertation’s core goal of understanding factors that drive developer
practice usage.

Addressing the extent of SDPM practice use, as originally
intended, proved to be impossible given the data. Of the 103
responses received, 52 developers indicated that the SDPM practice
was not used during the one month period between software developer
surveys. While the original intention was to interpret these cases as a
developer’s decision not to use the SDPM practice, it became clear that
no use could also represent a situation where the developer had no
need to use the practice during the one month period. Since no data
was collected regarding the necessity of use, the meaning of usage
frequency could not be interpreted properly within this research.

Fortunately, a paramount concern in this research also involves
understanding how the SDPM practice would be used, given an
opportunity for usage. Two usage measures captured in this study,
customized and faithful use, provide a means of addressing the nature
of use in a software development context. Unlike frequency of use
which focused on SDPM practice use during the month period between
software developer surveys, both customized and faithful use

addressed developer usage during the life of the development project
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up to the time of the second survey. This distinction allows for the
examination of customization and faithfulness within the dissertation.

While practice customization provides the developer a means of
using the SDPM practice more effectively within a project, faithful use
provides a mechanism for enacting usage behavior that will be viewed
favorably by management. Research has shown that the way in which
software development methodologies are actually used is often
contingent on developer needs and project requirements (Fitzgerald
1998), so it is important to investigate factors that will shape customized
and faithful use of a SDPM practice that exists within the organizations
development methodology.

To focus this research on factors influencing how the practice is
used, the research question has been revised to question the factors
that motivate the nature of usage. Specifically, the research question
can be restated as the following: What are the primary factors that
influence a software developer’s customized and faithful use of a

SDPM practice within a SD project?

5.3. Research Hypotheses

The following paragraphs will present a revised set of research
hypotheses (RH), addressing the impacts of developer beliefs and the
institutional environment on both customized and faithful usage. First,

the concept of institutional environment will be re-defined and described
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in relation to a software development context. Next, political and
instrumental relative advantage will be discussed with respect to their
influence on customized and faithful use. Arguments will then be
proposed regarding the impact of relative advantage perceptions and
the institutional environment on customized and faithful SDPM practice

usage.

5.3.1. Defining the Institutional Environment

An individual’s social environment is suggested to shape their
attitudes and beliefs, as illustrated in the following quote (Salancik and
Pfeffer 1978, p. 227):

“The social context has two general effects on attitude

and need statements: (1) it provides a direct construction

of meaning through guides to socially acceptable beliefs,

attitudes and needs, and acceptable reasons for action;

(2) it focuses an individual's attention on certain

information, making that information more salient, and

provides expectations concerning individual behavior and

the logical consequences of such behavior.”

Behavioral research over the past several decades has
demonstrated the importance of considering institutional factors when
the individual being studied is operating within an organizational context
(Bock et al. 2005; Hardgrave et al. 2003; Lewis et al. 2003; Purvis et al.
2001). Institutionalization, involving “processes by which social

processes, obligations, or actualities come to take on a rule-like status

in social thought and action” (Meyer and Rowan 1977, p. 341), provides
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a measure of organizational identity from which the employee draws
inferences about acceptable behavior. Institutionalization acts to both
enable and constrain individual behavior within the organization (Scott
2003). A key issue for this examination of software developer behavior,
then, is to capture ways in which the institutional environment is
manifested.

The original research model proposed in this dissertation drew
on traditional views of institutional theory, where institutional pressure
on an organization was suggested to arise from cultural-cognitive,
regulative and normative sources external to the organization (Scott
2003). Within this perspective, institutions were most frequently
pictured as external sources of influence in relation to the organization.
While this perspective offered many important insights into the current
research context, it failed to address institutional elements that exist
and influence individual behavior within the organization (i.e., via
socialization, power and coercive pressures). This presents a limitation
to this work that considers how institutional pressures emanating from
the organization impinge on workers within the organization. To
address this limitation, an “institution-as-organization” view was utilized
(Zucker 1987), where institutional elements are suggested to exist
within the organization. In this perspective, the most interesting

distinction within the institutional environment is not the conventional
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mimetic, regulatory, normative influences but rather the formal/informal
distinction.  As such, the following reframing of the institutional
environment draws on this perspective to provide a means of explaining
institutional influence on software developer behavior.

Referring to organizations as institutions, Zucker (1987, p. 446)
noted that "institutional elements arise primarily from small group or
organization-level processes". This idea regarding the source of
institutional elements is consistent with  perspectives on
metastructuration, where formal and informal activities within the
organization are suggested to “influence the structuring activities of
technology users” (Orlikowski et al. 1995, p. 441). In a software
development context, organization-level processes entail practice
regulation while small group processes are instituted as social norms
regarding SDPM practice use. Each of these sources of the
institutional environment is discussed in detail in the following

paragraphs.

5.3.1.1. Institutional Elements Arising from the
Formal Organization - SDPM Practice
Regulation

SDPM practice regulation emerges from the organization’s

formal authority structure and provides a means of enforcing practice

use within a development group. Regulative influence, referring to
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organizational structures that reward compliance for or penalize
deviance from a specific behavior, provides a means of shaping
developer behavior with regards to SDPM practice usage. Within a
software development environment, two factors influence the strength
of the regulative environment. First, developers are made aware of
expectations for behavior by the way in which the practice has been
formally documented and communicated. As researchers have noted,
managerial expectations can not be evaluated unless they have been
meaningfully codified within the development process (DeMarco and
Lister 1999). As a means of collecting information on SDPM practice
codification, the software development manager from each organization
was presented with five questions detailing the degree to which the
SDPM practice has been documented (detailed on p. 114). While
codification speaks to the clarity of practice expectations, there is still
question regarding the degree to which practice use is actually
mandated and evaluated within the development group. Management
expectations, defined as the extent to which SDPM practice use is
incorporated into the software developer's formal performance
evaluation, was used to collect this information (detailed on p. 114).
Capturing the degree of practice documentation and
management expectations for use provides a representation of SDPM

practice regulation within the software development group. As such,

132



responses from these two scales were combined into one composite
variable called SDPM practice regulation, providing a means of
assessing the degree to which practice use was regulated within the

development group.

5.3.1.2. Institutional Elements Arising from the

Informal Organization - Social Norms

Software development projects often require interdependent
work within a group of individuals, creating an environment where peer
influence can serve to influence practice use. As professionals,
software developers are particularly susceptible to cognitive and
normative pressures to facilitate the development of common standards
of behavior and discourse necessary for coordinated action (DiMaggio
and Powell 1983). Social pressure has been shown to be a clear
means of encouraging developer behavior in a software development
project environment (Hardgrave et al. 2003). The SDPM practice social
norm construct, as discussed on p. 112, captures such informal
homogenization of thought and behavior and is thus used to address

the institutional environment aspect arising from small group interaction.

5.3.1.3. Institutional Environment Classification

Addressing both formal organizational and peer group sources of

institutional elements provides a means for understanding the
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institutional environment as experienced by a software developer, and
enables predictions for faithful and customized practice usage based on
an individual’s position within the institutional environment. Table 5.3-1
illustrates the classification scheme used to address the institutional
environment in this research. While a classification scheme can
sometimes oversimplify a phenomenon, it can also be useful to bound a
domain and focus theory (Mintzberg 1978).

A two-by-two table was created using both the formal (practice
regulation) and informal (social norms) dimensions of institutionalizing
activities as the axes labels, each having low and high conditions.
Environments where practice regulation and social norms are high have
been termed “High Institutionalization”. This environment is
characterized by a SDPM practice that is (a) thoroughly documented,
(b) defined as a part of the software developer's performance
evaluation, and (c) considered by a software developer’'s peers to be
important within the development process. It is generally expected that
environments of High Institutionalization will directly impact a software
developer’s customization and faithful use of the SDPM practice and
not interact with relative advantage perceptions. Situations low in
practice regulation and social norms are labeled “Low
Institutionalization” and characterized by an environment where the

practice has not been well documented, usage is not required by
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management, and peers are not viewed as valuing the SDPM practice.
Developers working in an environment characterized by Low
Institutionalization of the SDPM practice will, in the absence of
institutional pressure, be driven to shape usage based on their own
perceptions and preferences.

Within an “Informal Institutionalized” environment, peers will view
the practice as important for development projects but management will
not define, demand or support its use. As such, software developers
will be left to define usage behavior based on their own perceptions and
the influence of the peer group. Finally, “Formal Institutionalization”
exists where the practice regulation is high but social norms are low. In
a software development context, Formal Institutionalization forces a
software developer to consider organizational requirements for practice
usage against personal beliefs, which if favorable can act as a means
of compensating for a lack of peer support.

Importantly, this re-conceptualizing of institutional pressure
within an organization provides two key advantages over the prior view
utilized in this dissertation. First, the revised perspective is more
consistent with institutional theory directed towards the individual
working within an organization since it focuses on how institutional
elements arise and are sustained within an organization. This

perspective differs from traditional views of institutional theory which
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worked to explain environmental pressures which impacted the
trajectory of an organization. Second, treating the institutional
environment as a categorical variable in this research accommodates
the limited sample size in this research by conserving degrees of

freedom.

Table 5.3-1: Institutional Environment Classification

High
Formal High
Institutionalization Institutionalization
Formal Dimension:
Practice Regulation
Low Informal
Institutionalization Institutionalization
Low

Low High

Informal Dimension:
Social Norms

5.3.1.4. Low Institutionalization and Usage Behavior

Before proceeding, it is important to address the predictability of
behavior in environments where both practice regulation and social
norms do not support the use of the SDPM practice. In these cases,
the weak institutional environment provides little guidance regarding
practice usage and the developer will have to rely on an internal
motivation to determine how usage should be manifested within their

project. At the organizational level, it has been noted that “when
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institutions are uncertain, and alternative ways for conforming to them
are available, organizations will use the resulting discretion to pursue
their pluralistic and strategic interests” (Goodrick and Salancik 1996, p.
5). Similarly, this is likely to be the case with the institutionalization of
individuals’ behavior within organizations. In a low institutionalization
environment, usage behavior will be driven by factors beyond the
institutional environment such as perceptions of job importance related
to the behavior (Leonard-Barton and Deschamps 1988). This leads to
the expectation that low institutionalization will not have a direct impact
on either SDPM practice customization or faithfulness of use.
Subsequently, no research hypotheses have been defined for the

relationship between low institutionalization and either type of usage.

5.3.2. Relative Advantage

Perceptions of relative advantage have received strong support
in research as a precursor to innovation adoption, both in terms of the
degree to which the innovation offers a perceived improvement in
performing a specific task (instrumental) and the degree to which the
innovation is perceived to enhance an individual’s image within a social
setting (political) (Moore and Benbasat 1991; Rogers 1995). Further,
research on technology adoption has consistently found both
instrumental and political relative advantage to be salient predictors of

adoption and post-adoption attitudes (Compeau et al. 1999;
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Karahanna, Straub and Chervany 1999; Thompson et al. 1991).
Questions remain, however, regarding the impact of instrumental and
political relative advantage perceptions on the nature of usage exhibited
by individuals.

Marketing research has found that consumers will consider an
issue more thoughtfully when they perceive it as being personally
relevant (Petty and Cacioppo 1984). Relative advantage perceptions of
the SDPM practice provide a means of increasing the personal
relevance of the practice, and as such encourage mindful consideration
of the practice. Mindfulness, defined as “containing components of (a)
openness to novelty; (b) alertness to distinction; (c) sensitivity to
different contexts; (d) implicit, if not explicit, awareness of multiple
perspectives; and (e) orientation in the present” (Sternberg 2000, p.
12), has frequently been found to positively impact individual creativity
(Langer and Moldoveanu 2000) and provides a means of understanding
how relative advantage perceptions might impact customized and
faithful use.

Regarding instrumental relative advantage perceptions,
individuals will be prompted to act mindfully regarding the task-related
characteristics of the practice. Instrumental relative advantage, which
is focused solely on the task utility of using a practice, presents a

developer with the opportunity to reflect more deeply about the task-
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related qualities of the practice. Mindfully considering a SDPM
practice’s task-related characteristics allows a software developer to
more thoroughly evaluate the consequences of practice usage,
enabling them to consider novel ways of using the practice for a given
project. It is appropriate, then, to suggest that instrumental relative
advantage will be directly related to a developer’'s customization of the
SDPM practice.

Perceptions of political relative advantage, on the other hand,
provide developers an opportunity to consider the professional-related
implications of practice use in greater detail. When political value is
viewed as relevant, mindfulness will focus on ways in which practice
use can be enacted to engender favor within the organization and not
on task-related issues. At an organizational level, faithful compliance to
popular management techniques has been shown to provide greater
legitimacy within the institutional environment (Staw and Epstein 2000).
In a similar way, usage of the SDPM practice that is consistent with the
practice’s spirit can provide a means of further enhancing one’s image
within the organization. This leads to the expectation that political
relative advantage will have a direct impact on faithful use of the SDPM
practice but no predictable influence for practice customization.

The following paragraphs will now draw on the previous

conceptualizations of the institutional environment and relative
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advantage in order to propose conditions which encourage customized

and faithful use.

5.3.3. Customized Use

In my time as a programmer, | have seen many ways of doing
programming, and some are more formal than others. | have also
noticed that when programmers follow the “official” way, things often
don’'t go very well. When things do go well, it is often because the
programmers didn’t follow the “official” way. (DeGrace and Stahl 1990)
Why would a software developer choose to customize a SDPM
practice within a given SD project? While the SD literature is silent
regarding this question, the management literature has something to
say about the issue. The first perspective involves a proactive
rationale, where “best practices” must be customized to the individual’'s
specific context if they are to maximize the benefits of that behavior
(Pascale and Sternin 2005). Second is a reactive rationale for
customization, where adaptive organizational responses are most likely
in response to dissonance between an employee’s positive perceptions
of the organization’s identity and negative perceptions regarding the
organization’s image in the community (Dutton and Dukerich 1991).
Both of these rationales illustrate that customization behavior involves
action in response to a realized need. In this light, customized SDPM
practice usage is expected to be driven primarily by issues that relate to

the developer’s desire to act in ways which will end in positive project

returns.
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Figure 5.3-1 provides a graphical view of the conditions posited
as promoting customized use of the SPDM practice. In this model,
customized usage is suggested to flow from two primary sources: (a)
software developer beliefs regarding the instrumental relative
advantage of the practice and (b) the institutional environment
surrounding SDPM practice usage composed of both social norms and
practice regulation. The following paragraphs will propose relationships
between these two drivers of customized SDPM practice use by
considering the amount of effort involved in appropriating the practice

within an existing development project.

Figure 5.3-1: Revised Research Model (Customized Use)

SDPM Practice
Instrumental Relative

Advantage
RH1
RH3 SDPM Practice
Institutional Environment RH2 Customized
« High Institutionalization Usage
* Formal Institutionalization
« Informal Institutionalization

Controls

* Practice Complexity

» Operational Exigency

* Frequency of Use

» Strategic Importance of the Project

» Developer Experience with the Practice
» SDPM Practice Faithful Usage
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5.3.3.1. SDPM Practice Instrumental Relative

Advantage

Perceptions of instrumental relative advantage describe the
relevance that a software developer has assigned to the task-related
potentiality of a SDPM practice. In general, “as a given issue becomes
increasingly personally relevant to a receiver, the receiver's motivation
for engaging in thoughtful consideration of that issue presumably
increases” (O'Keefe 2002, p. 141). Recent literature has discussed this
as mindfulness, where an entity is driven to act based on thoughtful
consideration of the behavior and its potential consequences (Fiol and
O'Connor 2003). Mindful information processing has some important
consequences, such as an increased willingness to consider new
perspectives and undertake novel approaches to situational problems
(Butler and Gray 2006).

As software developers come to believe a SDPM practice is
increasingly valuable for a given task, they are prompted to consider it
in greater detail with regards to the task. In turn, the developer is
provided a means of evaluating opportunities for improvement within
their current project and is more likely to modify the practice
accordingly. This idea has been demonstrated in a study investigating
the response of users to the introduction of new IT, finding that users

who view a system as an opportunity to improve personal efficiency and
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effectiveness will increase the likelihood of undertaking adaptation
activities with regards to the new IT (Beaudry and Pinsonneault 2005).
Further, the context of SDPM practices also suggests that
instrumental relative advantage will encourage customized usage
behavior. Practices are frequently used in response to specific
problems within the development process, often requiring developers to
reconsider the most appropriate means for addressing the issue
(Goulielmos 2004). By perceiving the practice to be instrumentally
valuable, the developer is more likely to apply it within the development
process when problem situations arise. These arguments lead to
revised hypothesis 1:
RH1: A software developer's instrumental relative advantage
perceptions of the SDPM practice will increase their customized
use of the practice.

5.3.3.2. Institutional Environment

Research has been divided on the impact of highly
institutionalized environments on individual behavior. One school of
thought suggests that a strong institutional environment will constrain
creative behaviors, forcing individuals to act in a manner consistent with
the institutional environment (Ford and Gioia 2000). This perspective is
especially salient in decision domains where individuals are tasked with
making a complex choice among competing ideas. Specifically, “as

decision complexity increases, solutions become increasingly error
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prone, means become more important than ends, and rationalization
replaces rationality” (Van de Ven 1986, p. 595), discouraging an
individual from taking risks associated with deviance from institutionally
accepted behavior. Another school of thought has suggested that
creativity can actually be enhanced in institutional environments where
a specific behavior has become routinized (Feldman and Pentland
2003), such as the finding that input, behavior and output control can
each serve to enhance radical innovation within a pharmaceutical
organization (Cardinal 2001). What might explain this seemingly
counterintuitive explanation? One thought is that environments where
behavior has been deeply institutionalized free an individual from
having to focus energy on decisions regarding the behavior itself and in
turn allows them to pay greater attention to the task being completed
(Ohly, Sonnentag and Pluntke 2006). Greater attention to the task in
turn allows an individual to consider and enact novel ways of improving
task work.

While software development environments are often quite
complex, requiring developers to consider a large number of
alternatives in the design of systems, the decision regarding SDPM
practice usage involves a fairly small domain and as such can be
considered a low complexity decision environment. In highly

institutionalized environments, developers will be freed from mental
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effort required in the practice usage decision process, allowing them to
more fully focus on the project work at hand. Extra attention on the
project work itself is expected to maximize the possibility that the
practice will be seen as tractable.

Informal institutional environments are also expected to impact
practice customization, although to a lesser degree. A weak regulative
environment is manifested through (a) minimal documentation of how
the practice should be used and (b) little evidence of how (or if) usage
will be evaluated by management. As such, the presence of weak
practice regulation alone does not provide guidance regarding the
degree to which a developer will customize the SDPM practice.
However, social norms supporting usage clearly serve as a means of
encouraging actual usage behavior (Fulk 1993) and in the face of weak
practice regulation provide a mechanism for encouraging practice
customization. Environments with strong clan norms regarding a
behavior provide a safe and non-threatening environment that
encourage “the use of employees’ creative potential” (Baer and Frese
2003, p. 50). In these environments, software developers are
presented the opportunity to experiment with practice structure and
adapt it as needed for their project. It is thus expected that customized
usage will exist when social pressures for practice use are strong and

practice regulation is weak. However, the lack of regulative pressure
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present in this environment suggests that motivation for customization
will be less severe than in highly institutional environments.

While environments with strong social norms present a means of
encouraging customization of the SDPM practice, exclusively formal
institutional environments can actually work to discourage customized
use. Practice regulation that supports and enforces SDPM practice use
encourages software developer compliance as a means of surviving
within the organization. But the presence of weak social norms reduces
the visibility of a practice within the developer's peer group and
consequently limits attention to the details of practice use. This
situation promotes mindless adherence to formal institutional pressures,
where the individual can be described as acting on “automatic pilot”
(Weick, Sutcliffe and Obstfeld 1999). Mindless behavior is
characterized by “routine use of preexisting categorization schemes”
(Butler and Gray 2006, p. 215), and as such reduces a developer’s
likelihood of enacting novel or adapted uses of the SDPM practice.

The preceding arguments suggest that different institutional
environments will vary in their ability to shape customization behavior,
as illustrated in the following hypothesis:

RH2: SDPM practice customization will be highest in environments of

High Institutionalization, less in Informal Institutionalization, and
least in Formal Institutionalization.

146



5.3.3.3. The Interaction between Instrumental
Relative Advantage and the Institutional

Environment

Instrumental relative advantage provides a developer with a
rationale for investing cognitive effort concerning how the SDPM
practice is used for a given project. Developers operating within
institutional environments where social norms for use are strong are
already likely to be cognitively engaged regarding the use of a practice
for a given project. Therefore, the contribution of instrumental value
perceptions is not expected to interact with the relationship between
institutional  environments of strong social norms  (high
institutionalization and informal institutionalization) and customized use.
While the lack of structure in low institutionalized environments
precludes positing a relationship with customized use, formal
institutionalized environments should be able to benefit markedly when
the developer perceives a practice to be instrumentally valuable.

As hypothesized in RH2, customization of the SDPM practice is
expected to be least in formal institutionalized environments. The effect
of Formal Institutionalization on customization can be accentuated if an
individual perceives personal value in using the practice for their
project. Instrumental relative advantage works to create practice

relevance in the mind of the developer, which in turn acts to encourage
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a thoughtful application of the practice (O'Keefe 2002). The attention to
detail afforded by mindful consideration of an issue encourages novel
solutions to routine problems (Levinthal and Rerup 2006), suggesting
that instrumental relative advantage can provide a mechanism by which
a developer is encouraged to act mindfully and, in turn, encourage
customized use.

RH3: SDPM practice customization within Formal Institutionalization

environments will be enhanced when a software developer
perceives the SDPM practice to be instrumentally valuable.

5.3.4. Faithful Use

Faithful use, or the degree to which a software developer uses
the SDPM practice in a manner consistent with the intentions of those
individuals that created the practice, is also expected to be influenced
by relative advantage perceptions and the institutional environment.
Figure 5.3-2 provides a graphical illustration of the various factors
expected to impact a developer’s faithful use of the SDPM practice and
an explanation of each proposed relationship is discussed in greater

detail below.
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Figure 5.3-2: Revised Research Model (Faithful Use)

SDPM Practice
Instrumental Relative

Advantage
\RH 6
RH5 SDPM Practice
Institutional Environment > | Faithful Usage
* High Institutionalization
« Formal Institutionalization

RH4 /

SDPM Practice Political Controls

Relative Advantage « Practice Complexity

» Operational Exigency

* Frequency of Use

« Strategic Importance of the Project

» Developer Experience with the Practice
» SDPM Practice Customized Usage

5.3.4.1. Political Relative Advantage

As discussed earlier, perspectives on mindful behavior suggest
that relative advantage perceptions can encourage a developer to
thoughtfully consider practice usage. Importantly, political value
perceptions of the SDPM practice should focus a developer’s mindful
use of the practice around the image enhancing potential of practice
use. A focus on image has specific implications for faithful use of the
practice. While acting contrary to workplace norms can have both
negative and positive implications for an employee (Warren 2003),
deviance from expectations is professionally risky for an individual

concerned with sustaining their image within the organization
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(Rosenfeld, Giacalone and Riordan 2001). When individuals believe
that a specific behavior is important in sustaining their image with
others, they are more likely to utilize that behavior as a means of
impression management (Leary and Kowalski 1990). By using a SDPM
practice faithfully, software developers have a direct means of
promoting their image within the organization.

A key issue in a software development context, then, is what
group(s) serve(s) as the important reference points for the developer®.
Specifically, a question exists regarding the degree to which a
developer desires to sustain or enhance their image with management
and/or peers in the development group. In situations where a
developer wishes to promote their image with management, then
faithful use of the practice can be expected. The impact on usage
faithful to management expectations is less certain when peers serve
as the primary referent point. Regardless of the referent group(s)
utilized by a software developer, mindfulness perspectives suggest that
elevated political value perceptions will encourage greater attention to
the political consequences of practice use. As such, a politically
mindful consideration of the SDPM practice is expected to increase the

occurrence faithful use.

8 While software developers in this research were led to address faithful usage in terms of “management in
our software developer group”, political relative advantage questions focused on image “within my
organization” and as such allowed developers to select their own referent group.
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RH4: A software developer’s political relative advantage perceptions
of the SDPM practice will increase their faithful use of the
practice.

5.3.4.2. Institutional Environment

Highly institutionalized environments are characterized by strong
practice regulation and social norms. Within this type of environment,
"gaps" permitting self-interested action are few and far between.
Specifically, “when the standards for activities are certain, which means
players agree on what is appropriate to do, practice is completely
determined...either alternative practices will be unimaginable or
engaging in them will undercut the legitimacy organizations need to
operate” (Goodrick and Salancik 1996, p. 3). The most likely response
to a strong institutional environment is acquiescence (Oliver 1991), as
demonstrated in the conforming behavior of organizations who were
late adopters of TQM initiatives (Westphal et al. 1997). Within a
software development context, this suggests developers facing strong
institutional pressures will have little choice but to acquiesce to those
demands.

On the other hand, Formal Institutionalization environments are
characterized by strong practice regulation stemming from the formal
organization and weak social norms ensuing from the informal
organization. In this context, developers are presented a clear picture

of what practice use should look like and how it will be evaluated, but
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also understand that practice use is not valued by referent others.
While a strong regulative environment serves to encourage a developer
to follow the “correct” behavior during project work, weak social norms
can detract from a developer’s desire to use the practice (Hardgrave et
al. 2003). This situation can promote a very shallow use of the practice,
or mindless use characterized by “routine use of preexisting
categorization schemes” (Butler and Gray 2006, p. 215). While the
regulative environment will produce SDPM practice usage, the intensity
of faithfulness will be less than is expected in High Institutionalized
environments.

RH5: SDPM practice faithful use will be higher in High
Institutionalization environments than in Formal
Institutionalization environments.

In cases of Informal Institutionalization, social norms are
expected to shape a developer’s willingness to use the practice
faithfully. This suggestion is consistent with organizational literature
observing that organizations are more likely to adopt institutionally
contested practices when other respected institutional environments
consider the practice to be legitimate (Sanders and Tuschke 2007).
Further, this assertion agrees with literature discussing the importance
of clan control on individual behavior (Ouchi 1979). In order to predict
the impact of an informal institutional environment on faithful SDPM

practice use, clan expectations for how the SDPM practice should be
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used must be considered. Unfortunately, social norms as
operationalized in this study do not clarify what peers expect proper
usage to look like but rather only provide a snapshot of general
expectations for use. This being the case, no relationship can be
proposed between an informal institutional environment and faithful

SDPM practice use.

5.3.4.3. The Interaction between Relative Advantage

and Institutional Environment

As discussed earlier, Low Institutionalization environments
provide little guidance regarding faithful use and Informal
Institutionalization environments on faithful use can not be
hypothesized in this dissertation because data was not captured
regarding the type of usage expected by the peer group. Formal
Institutional environments, however, do have certain impacts on faithful
use, which can be moderated by developer beliefs.

In considering factors which motivate the use of systems
development methodologies, researchers have suggested that
environments where methodology use is highly regulated will enhance
the relationship between social norms and methodology use (livari and
Huisman 2007). This suggests a strong regulative structure can serve
to compensate for a lack of peer support and encourage usage that is

consistent with organizational expectations. However, clan norms that
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do not support practice use will create mental conflict, forcing the
developer to face a difficult decision regarding faithful compliance with
expectations.

This conflicting mental situation has been characterized in
literature as cognitive dissonance and is suggested to be an
uncomfortable and thus undesirable state in which individuals often
exist. When confronted with situations of cognitive dissonance, “the
reality that impinges on a person will exert pressures in the direction of
bringing the appropriate cognitive elements into correspondence with
that reality” (Festinger 1962, p. 11). The theory of cognitive dissonance
as such offers a perspective that proposes that people desire mental
consonance, and will adjust cognitions in ways necessary to bring the
conflict into balance.

An individual can manipulate internal beliefs to counteract an
inconsistent set of cognitions, such as a smoker who believes that
weight loss afforded by smoking outweighs other potential health risks
(Festinger 1962). One such internal belief within a software
development environment relates to a developer's belief that the
practice is valuable for completing project tasks. By placing greater
value on the task-related value of a practice, a developer is prompted to
re-frame peer expectations, believing that the institutional environment

would prefer them to act in a manner that optimizes organizational
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outcomes rather than reproduce institutional rules and compromise

organizational outcomes. This leads to the assertion that instrumental

practice value perceptions are expected to attenuate the positive

relationship between formal institutional environments and faithful

practice use.

RH6: The positive relationship between Formal Institutionalization
environments and SDPM practice faithful use will be attenuated

by a software developer's instrumental relative advantage
perceptions of the SDPM practice.

5.4. Control Variables

Changes to the research model also required a rethinking of the
controls that should be wused in a study of practice use.
Controls of importance are driven by the individual and project context,

and are discussed in greater detail below.

5.4.1. SDPM Practice Complexity

The first control included is SDPM practice complexity, or the
developer’s perception concerning the degree of difficulty associated
with the understanding and use of the SDPM practice for a particular
project. While complexity has long been understood to be an important
predictor of individual adoption (Fishbein and Ajzen 1975; Rogers
1995), research on post-adoptive behavior has suggested that usage is

characterized more as a reflexive response to a specific work situation
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(Jasperson, Carter and Zmud 2005). This suggests that, while
important to consider, complexity is not a primary variable of interest
when examining a post-adoptive phenomenon such as the nature of
SDPM practice usage. However, complexity is still an important
variable and as such is included as a control in this study. Complexity
perceptions have frequently been suggested to create a negative drag
on individual adoption of an innovation (Rogers 1995), and is
subsequently expected to detract from a developer’s customization and

faithful use of the SDPM practice.

5.4.2. Operational Exigency

The second control discussed in this research is operational
exigency, or the degree of urgency exerted within a given project by
external forces. Exigencies work within a project to focus on short term
needs which can detract from behaviors driven by long-term benefits
such as exhibited in the use of SDPM practices. This refocus of
activities has been discussed in research as a “speed trap”, where
individuals are forced to make a decision right now at the expense of
making the right decision now (Perlow et al. 2002). When individuals
are presented with significant pressure in a decision-making episode,
individuals have been shown to adapt by focusing on a limited set of
‘important” attributes (Edland 1994; Payne et al. 1996). Since

operational exigencies within a project have the effect of inducing
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pressure on the developer, it is expected that they will serve to reduce

customization behavior and encourage faithful usage of the practice.

5.4.3. Frequency of Use

The third control utilized in this research is a developer's
frequency of SDPM practice use between the two developer surveys.
The original intention of this research was to also study usage
frequency as a dependent variable, but | failed to acknowledge the fact
that situations often exist when a practice might not be needed for a
specific project (and thus not be used). In these situations, it would be
impossible to determine whether non-usage was driven by beliefs and
the institutional environment or just because the practice was not
needed.

In examining the nature of usage, though, we must still consider
if using the practice was needed for the given project. No data was
collected to directly capture this issue, but the frequency of use data
can be used as a proxy. By transforming the variable into a binary
representation of usage (0=not used, 1=used), we can provide a means
of understanding if the practice was needed for the given project. While
this is not a perfect proxy, it does allow us to ensure that the act of
using the practice does not mask what is truly happening within the

decision process. It is expected that, given the need for practice use,
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developers will be more likely to customize the practice and use it in a

manner which is faithful.

5.4.4. Strategic Importance of the Project

Another important control relates to the importance of the project
in which the developer is working. Research has demonstrated that
developer behavior to use methodologies can be heavily impacted by
the importance of the project (Fitzgerald 1998), and the same is
expected for the use of practices which exist within a development
methodology. As such, strategic importance of the project, defined as
the degree to which a project is considered valuable by management in
comparison to other software development projects in the organization,

is expected to positively influence both customization and faithfulness.

5.4.5. Developer Experience with the SDPM Practice

The role of developer experience in exhibiting usage behavior is
also an important control for this study. Experience has often been
shown as an important factor shaping individual perceptions (Xiao and
Benbasat 2007). Behavioral research has suggested that “as
individuals gain experience with what was initially a novel behavior,
they tend to engage less frequently in reflective consideration of this
behavior and rely instead on previous patterns of behavior to direct

future behaviors” (Jasperson et al. 2005, p. 542). Research on
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development methodology usage behavior has demonstrated mixed
results for the direction of experience on usage, but has generally
agreed that experience often encourages a developer to (a) question
and, if necessary, modify it based on explicit needs while also (b)
accepting the methodology once benefits are realized (Fitzgerald 1997).
This suggests that developer experience will positively influence
customization and faithful use. A measure (in years) was included in
this study to collect data on each developer's experience with the

SDPM practice.

5.4.6. SDPM Practice Usage Type

Finally, the two research models presented in chapter 5 (Figure
5.3-1 and Figure 5.3-2) will be examined separately. It is expected that
customization and faithfulness, while not ends on a continuum, will be
inversely related to each other. To clarify the results for each usage
type, the following analysis will also include the non dependent variable
usage type as a control. For example, the analysis for customized

usage will include faithful use as a control variable.

5.5. Conclusion

The preceding sections have outlined a revised set of research
hypotheses regarding belief and institutional environment drivers of

faithful and customized SDPM practice use. Table 5.5-1 provides an

159



overview of the revised hypotheses proposed in this research which will

be examined in the following chapter.

Table 5.5-1: Summary of Revised Dissertation Hypotheses

RH1

A software developer’s instrumental relative advantage perceptions of the
SDPM practice will increase their customized use of the practice.

RH2

SDPM practice customization will be highest in environments of High
Institutionalization, less in Informal Institutionalization, and least in Formal
Institutionalization.

RH3

SDPM practice customization within Formal Institutionalization environments
will be enhanced when a software developer perceives the SDPM practice to
be instrumentally valuable.

RH4

A software developer’s political relative advantage perceptions of the SDPM
practice will increase their faithful use of the practice.

RHS5

SDPM practice faithful use will be higher in High Institutionalization
environments than in Formal Institutionalization environments.

RH6

The positive relationship between Formal Institutionalization environments and
SDPM practice faithful use will be attenuated by a software developer’s
instrumental relative advantage perceptions of the SDPM practice.
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Chapter VI: Analysis and Results

6.1. Revisions to the Research Methodology

As discussed in Chapter 5, sample size constraints required that
we revise the research agenda for this dissertation. The relationships
proposed in the previous chapter rely on some changes to the
methodology discussed previously in Chapter 4. The following
paragraphs will provide a description and justification for the

modifications required to test research hypotheses.

6.2. Descriptive Statistics

Totals from Table 5.1-1 demonstrate that 94% of software
development managers (17 of 18), 73% of project managers (30 of 41),
and 65% of software developers (67 of 103) that were surveyed fully
completed their participation in this research. Table 5.1-2 illustrates
that out of the sixty-seven software developers, fifty-six were identified
as organizational employees while eleven were contract workers. A
closer examination of the fifty-six responses revealed one developer
who had entered the same answer for all survey questions. After
removing this data, we were left with fifty-five usable responses from
software developers within six organizations as illustrated in Table

6.2-1.
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Overall, eleven managers from six organizations agreed to allow
the participation of their software developers in this research. A total of
eighteen projects were included in the study with an average of three
software developers responding per project. Software developers
responding to this survey on average were over forty years of age, had
more than fourteen years of experience developing software, and were
primarily male (71%). While scope change control practices were used
in all participating development groups, two managers reported that
structured walkthrough practices were not used in their organization.
This resulted in all fifty-five software developers responding to
questions concerning the use of a scope change control practice but
only forty-eight of those same developers who also answered questions
concerning the use of a structured walkthrough practice. Table 6.2-2
further details survey responses to understand more about developer
information within each organization. Table 6.2-3 contains the specifics
of each project to demonstrate characteristics within each

organizational project.
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Table 6.2-1: Sample Descriptive Statistics

Sample Descriptives
# Organizations 6
# SDMgrs Participating 11
# Projects Entered 18
# Developers Participating 55
Avg. Developer Age * 43.28 (9.14) **
Avg. Development Experience * 14.27 (5.89)
Gender
Male 39
Female 16
SDPM Practice Responses
Scope Change Control 55
Structured Walkthrough 48

* Mean number of years with the standard deviation
reported in the parentheses.

** 1 developer did not provide an answer for this question
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6.3. Sample Size

This study evaluated the use of two specific SDPM practices,
scope change control and structured walkthrough, within each software
development organization. All fifty-five software developers responded
to questions relating to the scope change control process while forty-
eight answered questions about their structured walkthrough process.
This resulted in 103 total responses regarding SDPM practice use
coming from 55 software developers. The sample size utilized for the
remaining analysis in this chapter is 103°.

It is important to discuss the implications of this decision before
proceeding. The primary concern when including both sets of SDPM
practice responses in one analysis is the inherent non-independence of
data. For example, consider the two survey questions below:

¢ | think the procedures associated with our scope change
control practice are clear and understandable.

e | think the procedures associated with our structured
walkthrough practice are clear and understandable.

The above questions are phrased identically except in their

reference to the SDPM practice of interest. Non-independence of

® While sample size constraints led to the use of scope change control and structured
walkthrough data in the same analysis, it is recognized that this is a less than optimal
approach. Since the expectation of this dissertation is to publish findings, efforts to
collect data are still in progress and SDPM practice data will be analyzed separately
once an adequate sample size has been achieved.
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responses can be problematic since a developer is unintentionally
encouraged to answer both questions in a similar way. In order to
proactively address issues related to non-independence of data, three
structures were employed in this study to minimize the potential impact.
First, the two SDPM practices evaluated in this research are very
different in both why and how they are used in the development
process. While both SDPM practices are controls in the development
process, the software developer’s relationship to and involvement with
each is different. Scope change control is used in response to
requested changes within the project, and is often implemented through
the use of written documentation provided to an external person or
committee. A structured walkthrough process, on the other hand, is
typically part of the development process and is implemented directly
by the software developer. So while the developer most often passes
the scope change control documentation to someone else for action,
they are intimately involved in the implementation and realization of the
structured walkthrough process. Utilizing practices which are very
different from each other provides a means for each respondent to
divorce their thoughts from one practice when answering questions in
relation to the other.

Second, questions for each practice were placed together to

further break the connection between responses. As illustrated in
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Appendices VIl and IX, software developers were first asked questions
about their perceptions of the structured walkthrough process. Only
after these questions had been answered were the software developers
permitted to move to questions in relation to the scope change control
process. An exception to this occurred with developers who worked in
environments where the structured walkthrough process was not
utilized. For these seven developers, they were only presented
questions relating to the scope change control process.

Finally, the two SDPM practices are unrelated in their execution
during the software development process. A software developer’s
decision to perform a structured walkthrough is not tied to their decision
to engage in a scope change control process. Since the two activities
are independent for a software developer, responses regarding these
activities are likely to be independent as well.

While these three approaches may have reduced non-
independence, they do not eliminate it as a threat in the analysis of data
and interpretation of findings. The most forceful way to overcome this
limitation is to increase the sample size and analyze each SDPM
practice data set independently. Post-dissertation data collection
efforts are expected to increase the sample size such that each SDPM

practice can be analyzed separately.
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To restate, the analysis below will utilize 103 responses from

fifty-five software developers.

6.4. Measurement Validation

A key factor in establishing the usefulness of a measure is the
degree to which the construct is considered valid and reliable (Shadish
et al. 2002). As such, the validity and reliability of measures utilized in
this study must be examined before the proposed relationships can be
statistically evaluated. Validity, or “the extent to which a measure or set
of measures correctly represents the concept of study” (Hair, Anderson,
Tatham and Black 1998, p. 118), is different than reliability which
speaks to the consistency of equivalence and/or stability for a measure.
A commonly accepted approach for evaluating the appropriateness of
measures is to first establish unidimensionality (a type of validity) and
then proceed to evaluating consistency of equivalence (a type of
reliability) for each composite measure (Gerbing and Anderson 1988).
The paragraphs below will address validity and reliability by evaluating
first items answered by software developers (instrumental relative
advantage, political relative advantage, social norms, complexity,
operational exigency, customized use and faithful use) and then those
completed by software development managers (management
expectations, practice codification and practice routinization). As

detailed in Chapter 4, these various measures were either (a) modified
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from previously validated scales or (b) developed and vetted over time
through discussions with experts in the field of IS research and several

from the software development profession.

6.4.1. Validation of Software Developer Constructs

Concerning unidimensionality, exploratory factor analysis (EFA)
can be utilized to evaluate how well data meets a theoretically-derived
structure. Several issues must be addressed in order to get meaningful
results from a factor analysis (Ford, MacCallum and Tait 1986). The
first concern relates to the sample size required to get meaningful
results. Researchers have found that when the average communalities
for all items are greater than 0.70 “accurate estimates of population
parameters can be obtained with samples as small as 100” (Fabrigar,
Wegener, MacCallum and Strahan 1999). The average communalities
for items in this factor analysis are .76, so a sample size of 103 seems
sufficient. A second issue relates to the extraction method utilized.
Because items examined in this study are perceptual in nature, the
decision was made to use principle axis factoring because of its
conservative approach (Nunnally and Bernstein 1994). Third, the
solution must often be rotated in some manner to simplify the process
of interpretation. Since the most conservative approach is to assume
that factors of interest will be somewhat correlated (especially since

factors are perceptual measures in this study), an oblique rotation
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(Direct Oblimin) was utilized for the factor analysis (Hair et al. 1998).
Finally, one must determine the number of factors to accept in the
analysis. While the specification of constructs in this study anticipates
that a factor analysis will find seven factors, a decision was made to
allow the procedure to find the appropriate number of factors as a
means of verifying the discriminant validity of constructs. Factors that
demonstrated an Eigenvalue > 1 were considered for evaluation
(Gorsuch 1983).

Table 6.4-1 illustrates that seven factors were extracted with the
Eigenvalue>1 criterion, collectively accounting for more than 77% of the
total variance which exceeds a commonly accepted minimum of 60%
for social science research (Hair et al. 1998). The scree plot presented
in Table 6.4-2 visually demonstrates that factors with an Eigenvalue < 1
contribute very little to the overall variance explained, further justifying

the representation of only seven factors (Cattell 1978).

Table 6.4-1: Factor Analysis (Total Variance Explained)

Factor Eigenvalue % of Variance Cumulative %
1 8.77 28.28% 28.28%
2 5.22 16.84% 45.11%
3 2.89 9.32% 54.43%
4 2.53 8.15% 62.58%
5 1.95 6.29% 68.87%
6 1.59 5.14% 74.01%
7 1.12 3.61% 77.62%
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Table 6.4-2: Factor Analysis (Scree Plot)

Scree Plot

Eigenvalue

LI I B B N I N N D D N B N I N O B N |
345 @ 7 8 0 1011 1213 14 15 16 17 18 10 20 21 22 23 24 25 26 27 28 20 30 31 32

Factor Number

To interpret the pattern matrix, the procedure recommended by
Hair, Anderson, Tatham and Black (1998) was followed. The first step
was to select the factors for consideration. The initial solution
converged in fifteen iterations, producing eight factors with eigenvalues
greater than 1, a finding which was inconsistent with the expectation of
seven constructs. The second step was to mark all loadings which did
not fall outside the -0.50 and 0.50 range. Importantly, the factor matrix
revealed that, while no items loaded on more than one factor, two items
failed to load on any factor and one loaded alone on the eighth factor.
Because loadings were not perfect, the third step was to identify
variables with a communality of less than 0.50 to be considered for
deletion. The eighth factor contained only one item, EXG3 (“The

priority of this project has been significantly increased since it was
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started”), that had a communality of 0.359. Investigation of this item
revealed that rather than focusing on operational exigencies relating to
the project, the question emphasized exigencies relating directly to the
individual. Since there was a theoretical rationale for removing this item
from the analysis, EXG3 was removed and steps 1 — 3 were conducted
again. In all, the factor analysis was run seven times before a final
structure was deemed acceptable. Table 6.4-3 provides an overview of
the seven runs and the rationale for removing specific items from the

analysis.
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(Items Removed from the Analysis)

IS
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As a final step in the factor analysis process, the factors were
renamed according to the construct as defined in this research. The
final pattern matrix is pictured in Table 6.4-4. Factor loadings
correspond to construct operationalizations presented in earlier
chapters, with each item having a loading of greater than 0.50 on the
expected factor. The one exception to this was SN3 (“Co-workers
whose opinion | value think that using our (scope change control /
structured walkthrough) practice is important when working on this
project.”), which had a factor loading of 0.472 on the factor labeled
social norms. While this loading is low relative to the other social norm
items, it was retained since the wording was consistent with the well
validated form of the social norm construct employed in adoption
research and was not found to be substantially different from the other

social norm items.
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Table 6.4-4: Factor Analysis (Factor Loadings)

SN CUST EXG CPLX RAP FAITH RAI

CPLX1 0.028 -0.188 0.128 0.792 0.107 0.110 0.026
CPLX2 -0.043 0.093 -0.111 0.775 -0.020 -0.102 0.188
CPLX3 0.002 -0.001 0.026 0.920 -0.031 0.029 0.065
CPLX4 0.042 0.015 -0.006 0.837 0.019 0.017 0.068
CPLX5 0.183 -0.037 -0.052 0.778 0.088 -0.048 -0.132

RAIL1 0.088 0.121 0.045 0.062 0.096 -0.077 0.800
RAI2 0.070 0.001 -0.050 0.046 -0.033 -0.135 0.751
RAI3 0.114 0.000 0.095 0.248 0.159 -0.034 0.575
RAP1 0.136 0.107 0.063 -0.045 0.723 -0.033 0.064
RAP2 0.107 -0.109 -0.059 0.094 0.817 0.077 -0.061
RAP3 -0.036 0.051 -0.073 0.006 0.861 0.009 0.055
RAP4 0.182 -0.084 0.013 -0.066 0.778 0.137 0.155
RAP5 -0.093 0.125 0.027 0.191 0.642 -0.176 -0.061
SN1 0.785 -0.012 -0.099 0.122 0.023 0.040 0.031
SN2 0.856 -0.011 -0.018 -0.017 0.154 0.012 -0.001
SN3 0.472 0.017 -0.024 0.186 -0.072 -0.110 0.251
SN4 0.564 0.061 0.043 0.104 -0.009 -0.150 0.275
SN5 0.777 0.016 0.039 -0.034 0.126 -0.134 0.017
EXG2 0.087 0.123 0.704 0.217 -0.106 -0.126 -0.221
EXG4 -0.142 0.031 0.668 -0.055 0.049 0.103 0.151
EXG6 0.220 -0.050 0.622 -0.269 -0.183 0.024 0.029
EXG7 -0.136 -0.050 0.929 0.043 0.137 0.060 0.027

CUST1 -0.001 0.833 -0.006 -0.039 0.077 0.025 0.000
CUST2 0.004 0.841 0.075 0.038 -0.130 0.142 -0.010
CUST4 -0.065 0.724 -0.038 -0.059 0.173 -0.004 0.012
CUSTS 0.110 0.794 0.014 -0.025 -0.115 0.162 0.064
FAITH1 0.067 0.058 0.035 -0.020 -0.033 0.876 -0.077
FAITH2 -0.047 0.125 0.040 0.017 0.026 0.796 -0.010
FAITH3 0.044 0.026 0.032 0.022 0.021 0.922 -0.102
FAITH4 -0.059 0.111 0.008 0.024 0.113 0.651 0.008
FAITH5 -0.094 0.002 -0.052 0.026 -0.095 0.791 0.013

RAI = Instrumental Relative Advantage, RAP = Political Relative Advantage, CPLX = Practice Complexity, SN =
Social Norms, CUST = Customized Use, FAITH = Faithful Use, EXG = Operational Exigency

The next step in verifying the appropriateness of constructs is to
ensure discriminant and convergent validity. In order to accomplish
this, summed scales were created for each factor where items clarified
in both EFA procedures were combined and then averaged to create

the new composite score. For example, each software developer was
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assigned a new SDPM practice complexity score (CPLX) based on the
average of their answers to the five complexity items (CPLX1 through
CPLX5).

Discriminant validity, or “the degree to which two conceptually
similar concepts are distinct” (Hair et al. 1998, p. 118), can be
evaluated by examining the loading of items on different factors in
Table 6.4-4 and by comparing the square root of the average variance
extracted'® (AVE) of each construct to the correlation of compared
constructs (Fornell and Larcker 1981). As the table illustrates, no items
loaded on more than one factor providing evidence that measures
within each factor could be discriminated from measures of other
factors. Further, correlation values between each pair of constructs
(reported in Table 6.4-5) were shown to be less than the square root of
the AVE scores of those paired constructs. These two results support
the divergent validity of constructs.

Next, convergent validity, or “the degree to which two measures
of the same concept are correlated” (Hair et al. 1998, p. 118), must be
examined. Convergent validity can be evaluated by examining the

internal consistency of a measure and the average variance explained

'® AVE is defined as “the amount of variance that is captured by the construct in
relation to the amount of variance due to measurement error” and is calculated using

the following formula: YA;? / [XA; + X(1-A,2)], where A represents the factor loading of

an item and { represents the item number within each construct (Fornell & Larcker,
1981).
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(AVE) (Fornell and Larcker 1981; Nunnally and Bernstein 1994). To
assess internal consistency, reliability of the newly defined summed
scales was assessed by evaluating the Cronbach Alpha for each
construct. As demonstrated in Table 6.4-5, reliability scores ranged
between 0.81 to 0.93 and all exceeded the generally accepted
minimum level of 0.80 (Nunnally and Bernstein 1994). AVE can also
provide evidence of convergent validity provided the AVE score is at
least 0.50 for each factor. AVE scores are reported in Table 6.4-5, and
further confirm that factors demonstrate convergent validity.
Inter-construct correlations were mostly consistent with
expectations, with a few exceptions. First was a significant positive
correlation of practice complexity with both instrumental (r=0.46,
p<0.01) and political (r=0.42, p<0.01) relative advantage. While
technology adoption research typically finds that complexity and relative
advantage perceptions are negatively related, a software development
context requires that practices be used more completely as project
complexity increases. Specifically, SDPM practices are likely to be
most valuable within complex projects where implementation of the
practice will subsequently be more complex. While initially surprising,
the positive correlations between practice complexity and relative
advantage perceptions seem to be consistent with the context of a

software development environment.
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Second, faithful and customized use demonstrated a significant
negative correlation (r=-0.48, p<0.01). While a negative correlation was
expected, such a high value calls into question the degree to which
faithful and customized use are distinct concepts. The issue of how
customized and faithful use might be related will be addressed in the

following chapter.
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One other issue should be noted before proceeding. While a key
dependent variable in this research is faithful use, it became clear that
the wording of faithful usage questions focused on deviance from
management expectations. To ensure that the measurement scheme
was consistent with faithful use, each item was reverse scored so that
the higher number represents more faithful usage. This was done
primarily to simplify the interpretation of results and will not change the

substance of results in any way.

6.4.2. Validation of Software Development Manager

Constructs

A similar process of construct assessment and validation was
performed for items answered by software development managers.
However, examining the structure of constructs was constrained by the
number of software developers who responded to the survey (11 as
reported in Table 6.2-1). As a means of providing a large enough
sample to evaluate the factor structure, a new survey was created and
administered to project managers who had either expressed an interest
in my research but had declined to participate in the overall study or
were members of the Project Management Institute’s Tulsa chapter.
Forty-one project managers responded to a survey which included all
items relating to practice codification, management expectations and

practice routinization (fourteen total items). An exploratory factor
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analysis was conducted to ensure that items loaded as expected on
specified constructs. Using the same settings as discussed above
(principle axis factoring extraction method, direct oblimin — i.e., oblique
— rotation, factors chosen by Eigenvalue>1, and items retained if
loading and communality was greater than 0.50), the initial factor
analysis converged in eight iterations and included all fourteen items
loaded as expected. Table 6.4-6 demonstrates that the three factors

explained 87.23% of the total variance.

Table 6.4-6: Factor Analysis (Total Variance Explained)

Factor Eigenvalue % of Variance Cumulative %
1 9.45 67.51% 67.51%
2 1.70 12.14% 79.65%
3 1.06 7.58% 87.23%

All items were retained as is illustrated in the pattern matrix

shown in Table 6.4-7.
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Table 6.4-7: Factor Analysis (Factor Loadings)

COD ME ROUT
COD1 0.90 0.01 -0.08
COD2 0.97 -0.05 -0.03
COD3 0.74 0.07 -0.18
COD4 0.89 0.05 -0.07
COD5 0.81 0.1 -0.13
ROUT1 0.17 -0.17 -0.89
ROUT?2 0.03 0.06 -0.90
ROUT3 0.02 0.03 -0.76
ROUT4 0.06 0.14 -0.80
ROUTS5 0.17 0.17 -0.70
ME1 0.01 0.91 -0.03
ME2 0.30 0.59 -0.16
ME3 -0.22 0.69 -0.31
ME4 0.33 0.82 0.16
COD = practice codification, ROUT = practice
routinization, ME = management expectations

Once again, summed scales were created for each factor, where
items were combined and then averaged to create the new composite
score. Table 6.4-5 provides a view of the descriptives associated with
the three software development manager constructs. Results
demonstrate that the practice was considered highly routinized within
the eleven software development groups (average of 5.38 on a scale
where 7.0 represented the highest level of routinization), but that
management expectations for use and the degree of documentation
tended to vary more across groups. Divergent validity of constructs is
demonstrated since no items loaded on more than one factor (Table

6.4-7) and correlation values were less than the square root of the AVE
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(Table 6.4-5). Reliability (>0.80) and AVE (>0.50) scores reported in

Table 6.4-5 also confirm that factors demonstrate convergent validity.

6.4.3. Overview of Research Constructs

Based on the preceding analysis, a set of research constructs
and controls can be employed to test the research hypotheses. The
hypotheses will be evaluated through a multiple regression procedure
that, among other things, requires a normal distribution of the residuals
(Hair et al. 1998). In order to address this requirement, each variable
was evaluated for normality and, where appropriate, transformed to
create a normal distribution. Table 6.4-8 describes the constructs and

any transformations that were necessary for the analysis.
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The first independent variables in this study deal with
instrumental and political relative advantage perceptions relating to the
SDPM practice. While political relative advantage demonstrated a
normal distribution (Figure 6.4-1), instrumental relative advantage
produced a distribution that was skewed to the right (i.e., people tended
to perceive the SDPM practices to be instrumentally valuable). In order
to readjust the distribution, a power transformation was used where the
term was squared. Figure 6.4-2 illustrates the original distribution (left)

and the transformed distribution (right).

Figure 6.4-1: Histogram (Political Relative Advantage)
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Figure 6.4-2: Histogram (Instrumental Relative Advantage)
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The next set of variables considered were the dependent
variables in this study, customized and faithful use. Both distributions
were skewed and non-normal but differed in the nature of skewness.
Customized usage was found to have a fair range of developer
responses, but there were a large number that rested around 2 (very
low customization) and 4 (middle of the scale). In order to correct this
distribution, the term’s square root was taken. The resulting distribution
is more characteristic of a normal distribution as displayed in Figure

6.4-3.
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Figure 6.4-3: Histogram (Customized Use)
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For faithful use, a large number of responses were found at two
points, the middle (4) and close to the top (6) of the scale. This resulted
in a strongly right-skewed distribution that was addressed using a
power transformation (cubed). Figure 6.4-4 illustrates the original

distribution (left) and the transformed distribution (right).

Figure 6.4-4: Histogram (Faithful Use)
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Further, two control variables were also found to be skewed, one
to the left (operational exigency) and one to the right (project strategic
importance). For operational exigency, the natural log of the term was
taken to create a normal transformation (pictured in Figure 6.4-5) while
the right-skewed distribution for project strategic importance was
adjusted using a power transformation (squared) as illustrated in Figure

6.4-6.

Figure 6.4-5: Histogram (Operational Exigency)
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Figure 6.4-6: Histogram (Project Strategic Importance)
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Concerning the remaining control variables, project complexity
was found to follow a normal distribution (Figure 6.4-7) and, as such,
was not modified; developer experience with the practice was left as-is
(one self-report item measuring the years a developer had been using
the SDPM practice); frequency of use was slightly modified to account
for whether the SDPM practice was used at all between the two
developer surveys (0=no, 1=yes). Actual usage of the SDPM practice
during the one month period between software developer surveys was
evenly split in the sample, with 52 responses indicating no use while 51

showed some degree of usage during that period.
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Figure 6.4-7: Histogram (SDPM Practice Complexity)
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The final measure to be discussed is the Institutional
Environment, composed of SDPM practice social nhorms and practice
regulation. Hypotheses are phrased to address the impacts of low /
high institutional environment on a developer’s nature of usage, so a
means of determining high vs. low conditions of both institutional
environment dimensions had to be determined. Several options were
considered, including generating an “ideal” score for each dimension,
but were abandoned because of the difficulty in objectively determining
what constitutes high and low conditions. Rather, a decision was made
to compare individual scores for both dimensions against the sample
median value. Four new dummy variables were created (HiSNHIPR,
HiSNLoPR, LoSNHiIPR, LoSNLoPR), which captured the individual's
position in relation to others in the sample. For each variable, three

scenarios could exist. Either (a) the individual could have a score
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higher than the sample median value, (b) a score lower than the sample
median value or (c) a score equal to the sample median value. For
cases where the “high” was being determined, only individual scores
higher than the sample median value would be considered “high”. The
same process was followed for low conditions, except a designation of
‘low” was assigned if the individual’s score was lower than the sample
median value.

As an example, consider an actual user from the sample
(id="1C6AED1E5BD9D371181B306390FADOF9261EDF3D’) with a
social norm score of 5.2 and a practice regulation score of 2.53. Since
the sample median values are 5.0 (social norm) and 3.25 (practice
regulation), the user would be assigned the following values for the four
dummy variables: HiSNHIPR=0, HiSNLoPR=1, LoSNHiPR=0,
LoSNLoPR=0. Cases where an individual's SN and/or PR score was
equal to the sample median always resulted in a 0 for all four dummy
variables. In cases where median values are not evidenced by the
individual, the preceding scheme results in individuals having one of the
four variables set to 1 and the remaining three set to 0. Figure 6.4-8

shows the count of developers who existed in each condition.
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Figure 6.4-8: Developer Count per Institutional Environment
Condition

High
Formal High
Institutionalization Institutionalization
Formal Dimension: N=24 N=21
Practice Regulation
Low Informal
Institutionalization Institutionalization
Low N=22 N=19

Low High

Informal Dimension:
Social Norms

Notes: 17 developers did not fall in any category because the developer’s social
norm and/or practice regulation score was equal to the sample median value.

6.5. Research Hypotheses

With variables specified and validated, the following section
moves to evaluate the research hypotheses outlined in Table 5.5-1.
Because the dependent variables are continuous and independent
variables are both continuous and dichotomous, relationships proposed
in this research can be evaluated using a multivariate regression
technique. Multivariate regression provides a means of assessing both
the entire model’s ability to predict an outcome variable as well as
picturing the contribution each independent variable makes towards
that prediction (Hair et al. 1998). This study utilized hierarchical
multiple regression (Cohen and Cohen 1983) to analyze two separate
regression models, each with a specific SDPM practice usage type

(customized or faithful use) as the dependent variable and where
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independent variables were entered into the model in blocks. The first
block of variables included the six control variables discussed earlier in
the chapter. Next, relative advantage measures and institutional
environment variables were entered into the second block. Finally,

*

hypothesized interaction terms (relative advantage institutional
environment) were entered in the third block. This approach allows one
to evaluate the contribution each block of variables (controls, direct
effects and interaction terms) make in predicting the dependent variable
by examining changes in explained variance and B (standardized
regression coefficient) at each step.

Interaction terms included in model three were addressed using
a commonly accepted approach for situations where you have a
dichotomous independent variable (i.e., formal institutionalization) and a
continuous moderator (i.e., instrumental relative advantage) (Baron and
Kenny 1986). In order to reduce multicollinearity resulting from the use
of interaction terms, continuous variables were centered by subtracting
the sample mean value from each response (Aiken and West 1991).
The product of the newly centered continuous variable and the
dichotomous variable was then generated to create an interaction term.

Per Baron and Kenny, interaction exists if the interaction term is found

to be significant (regardless of the significance of the main effects).
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Revised hypotheses containing references to the institutional
environment posed a specific challenge in that they were posited in
relation to each other (i.e., customization more likely in high
institutionalization versus informal institutionalization environments). To
assess these hypotheses, the particular institutional environment was
first examined in the regression model to see if the B value was
significant. If so, then a mean comparison procedure was conducted to
determine if a significant difference existed between the various
institutional environments. Specifically, a univariate generalized linear
model was utilized where the usage type means were compared for the
various categories of institutional environment. If an overall significant
difference was found between levels, a Simple planned comparison test
was utilized to determine where differences existed between categories
of the institutional environment. A significant difference between levels
provided a means of evaluating the various institutional environment
hypotheses.

The following sections will discuss hypotheses testing first for

customized use, and then for faithful use.
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6.5.1. Testing Proposed Antecedents to Customized

Use

6.5.1.1. Examining Assumptions in Multivariate

Regression Analysis

Multiple regression procedures make four primary assumptions
which must be considered before results can be interpreted: (a) linearity
between the independent and dependent variables; (b) constant
variance of the residuals; (c) independence of error terms and (d)
normality of the residual distribution (Hair et al. 1998). These
assumptions can only be evaluated after the model has been specified
and examined and are addressed to ensure that any errors in prediction
are a function of the relationships tested rather than being caused by
factors not directly specified within the regression model.

Standardized residuals scores are plotted against the dependent
variable in order to assess linearity between independent variables and
the dependent variable. As can be seen in Figure 6.5-1, the
relationship does exhibit in an upward sloping set of points, suggesting

that the assumption of linearity is not violated in this model.
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Figure 6.5-1: Assessing Linearity (Customized Use)
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The next two assumptions (constant variance and independence
of residuals) can both be assessed by a plot of the standardized
residual versus the standardized predicted value. As illustrated in
Figure 6.5-2, the somewhat even distribution of residuals around 0
(above and below) suggests that the assumption of homoscedasticity is
held. The plots do not present any specific pattern suggesting that the
assumption of independent error terms is also held. As a final
approach for evaluating independence, a correlation analysis was run
between the residuals for each SDPM practice. The resulting Pearson
correlation value was found to be small and not significant (-0.121,

p=0.424), providing further evidence of error term independence.
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Figure 6.5-2: Modeling Variance of the Error Term (Customized
Use)
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Finally, the assumption that residuals are normally distributed is
also held. One can detect departures from normality in several ways,
including a visual inspection of the residuals distribution, a visual
inspection of the normal probability plot, and via the Kolmogorov-
Smirnov test for detecting non-normality. As pictured in Figure 6.5-3, all
three demonstrate that the error term distribution does not violate

assumptions of normality.
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Figure 6.5-3: Normality of Error Term Distribution (Customized
Use)
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One additional consideration within regression analysis is
ensuring that collinearity does not exist. Collinearity represents the
relationship between two or more (multicollinearity) variables, and can
be problematic in regression analysis since its presence can create
artificial relationships between unrelated variables and significantly
skew results (Hair et al. 1998). One method of assessing whether
collinearity exists is to examine the variance inflation factor (VIF) which
indicates the “degree to which each independent variable is explained
by the other independent variables” (Hair et al. 1998, p. 193).

Collinearity is apparent when the VIF is greater than 2 (Kutner,
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Nachtsheim, Neter and Li 2004). Table 6.5-3 demonstrates that VIF

values are all less than the 2 threshold.

6.5.1.2. Analysis of Proposed Relationships for

Customized Use

Table 6.5-3 contains the results of the regression procedure
used to test hypotheses relating to customized use. Because of the
small sample size, a reduced model was used to conserve degrees of
freedom. Before evaluating the reduced model, all direct effects
(hypothesized and non-hypothesized) were included in a full model and
examined to verify that using the reduced model was appropriate.
Specifically, political relative advantage, low institutionalization and
company variables were included in the model. As pictured in
Appendix X, results demonstrate that adding the three variables
minimally impacts the overall R? for the third model (R?=0.503 for the
full model as opposed to R?=0.501 for the reduced model). Further,
none of the three variables were found to exert a significant impact on
customized use. As such, the reduced model (excluding political
relative advantage, low institutionalization and company) was utilized to
examine proposed hypotheses.

For the first regression model where only controls were entered,
the overall regression model was found to be significant at the 0.01

level (F-value=9.365, p<0.01) with a R? of 0.377. For model 2 (F-
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value=8.702, p<0.01), the inclusion of institutional environment and
relative advantage constructs significantly increased the model R? to
0.494. Introducing the interaction term into the third model, while still
providing a significant overall model (F-value=8.018, p<0.01), did not
result in a significantly different model than model 2 (R?=0.501). As
such, model 2 was used to examine hypotheses related to customized
use.

As the regression results indicate, several control variables were
shown to play an important role in explaining customized use.
Consistent with expectations, practice complexity (p<0.10) and faithful
SDPM practice use (p<0.01) demonstrated a negative relationship with
customization. Further, frequency of use which was included as a
proxy for whether a developer needed to use the SDPM practice
indicated a positive relationship with customization (p<0.01). The
remaining control variables (operational exigency, developer
experience and the project’s strategic importance) did not exhibit a
significant relationship with customized use.

For RH1, instrumental relative advantage perceptions were
suggested to have a positive impact on customized SDPM practice use.
A significant positive relationship was demonstrated (3=0.009, p<0.05),

providing support for the assertion that developer perceptions of SDPM
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practice value for completing project tasks would result in a greater
likelihood of customizing the practice to meet specific project needs.

Next, RH2 posited that customized practice use would be most
likely in environments with High Institutionalization, next highest in
Informal Institutionalization, and lowest in Formal Institutionalization.
To fully examine this hypothesis, the coefficients for each type of
institutionalization were required to be significant. High
Institutionalization was found to be marginally significant ($=0.162,
p<0.10) while Informal Institutionalization (f=-0.106, p=0.237) and
Formal Institutionalization (p=-0.069, p=0.370) did not exhibit a
significant relationship. While a lack of significance for all three
categories prevents a full testing of RH2, it does permit further
examination of the differences between High and Informal / Formal
Institutionalized environments.

Descriptive statistics for the customized use within these three

institutional environments are provided in Table 6.5-1.

Table 6.5-1: Descriptive Statistics for Customized Use

N Mean Std. Dev.
High Institutionalization 21 1.893 0.405
Informal Institutionalization 19 1.607 0.406
Formal Institutionalization 24 1.723 0.406

A univariate generalized linear model was used to determine if a

significant difference existed in the level of customized use between the
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three institutional environments. The overall model was found to be
marginally significant (F=2.533, p<0.10), suggesting that a difference
existed between High Institutionalization environments and at least one
of the other institutional environment categories. Results from the
Simple contrast provided in Table 6.5-2 demonstrate that customization
was significantly more prevalent in High Institutionalization
environments than that found in Informal Institutionalization (p<0.05),
but not with customization levels in Formal Institutionalization

(p=0.166).

Table 6.5-2: Customized Use Contrasts between High, Informal
and Formal Institutionalization Environments

Comparison Contrast Estimate Std. Error p
High vs. Informal -0.286 0.128 0.030
High vs. Formal -0.170 0.121 0.166

Thus, findings do provide marginal support for RH2 since
customization was greatest in High Institutionalization environments
and was found to be significantly higher than Informal (but not Formal)
environments. Examination of Table 6.5-1 illustrates that the mean
level of customization was greatest for developers in High
Institutionalization environments (as predicted), but lowest for those in
Informal Institutional environments (not expected). There are several
possible explanations for why SDPM practice customization levels were

not exactly as posited. First, the presence of a significant difference
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between High and Informal environments combined with a lack of
significant difference between High and Formal environments might
suggest that practice regulation plays a more important role than social
norms in promoting practice customization. This finding is somewhat
surprising since social norms long been suggested to strongly influence
individual behavior (Ajzen 1985). However, it is likely that a developer
who knows they will be evaluated by management regarding SDPM
practice use will find ways to use it as effectively as possible. This is
especially important in an organizational environment since effective
use can provide a software developer the ability to positively
differentiate themselves from peers within the development group. So
while peer pressure can encourage usage, it seems possible that
practice regulation provides the most important means of encouraging
customized use.

Another possible explanation for the unexpected findings might
lie in the small number of developers (High=21, Informal=19,
Formal=24) categorized within each institutional environment. A low
number of responses within each group could prevent meaningful
differences from surfacing. This suggestion could be addressed by
increasing the number of respondents in each institutional environment

category.
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RH3 was not supported since the instrumental relative
advantage / Formal Institutionalization environment interaction term did

not provide a significant change in the model R? (AR?=0.007).
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6.5.2. Testing Proposed Antecedents to Faithful Use

As with customized use, a reduced model for faithful use was
used to conserve degrees of freedom. Specifically, low
institutionalization and company variables were included in the full
model. As shown in Appendix Xl, results demonstrate that adding
these variables does not significantly increase the overall R? (R?>=0.557
for the full model as opposed to R?=0.555 for the reduced model). In
addition, neither is found to exhibit a significant impact on faithful use.
As such, the reduced model (excluding low institutionalization and

company) was utilized to examine the remaining hypotheses.

6.5.2.1. Examining Assumptions in Multivariate
Regression Analysis

Following the methods outlined in section 6.5.1.1, assumptions
were addressed for regression models with faithful use as the
dependent variable. As illustrated below, assumptions of linearity
(Figure 6.5-4), constant variance and independence of residuals'
(Figure 6.5-5), and normality of residuals (Figure 6.5-6) all held when
faithful use was positioned as the dependent variable. Table 6.5-4
shows that VIF scores were well under 2, indicating that multicollinearity

was not a problem.

1 The results from a correlation analysis of the residuals for both SDPM practices showed to be large and
significant (0.315, p=0.033). This suggests that caution must be taken when interpreting the results of the
regression analysis.
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Figure 6.5-4: Assessing Linearity (Faithful Use)
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Figure 6.5-5: Modeling Variance of the Error Term (Faithful Use)
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Figure 6.5-6: Normality of Error Term Distribution (Faithful Use)
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6.5.2.2. Analysis of Proposed Relationships for

Faithful Use

Table 6.5-4 contains the results of the regression procedure
used to test hypotheses relating to faithful use. For the first regression
model where only controls were entered included, the overall
regression model was found to be significant at the 0.01 level (F-
value=11.100, p<0.01) with a R? of 0.417. Model 2 was also significant
(F-value=10.700, p<0.01), producing a R? of 0.546. The third model

included the instrumental relative advantage and formal

209




institutionalization interaction term and was significant (F-value=9.994,
p<0.01), but displayed a non-significant difference with the second
model (p=0.174). This requires the use of model 2 in evaluating RH4
through RH6.

Several controls showed a significant relationship with faithful
usage. Both operational exigency (p<0.10) and customized use
(p<0.01) demonstrated a negative relationship with faithfulness,
findings which were consistent with expectations. In addition,
frequency of use showed a positive relationship with faithfulness
(p<0.01). The remaining control variables (practice complexity,
developer experience and the project’s strategic importance) did not
play an important role in explaining faithful use of the SDPM practice.

It is also important to note that instrumental relative advantage
was shown to have a positive relationship with faithful use (=2.890,
p<0.01), a relationship that was not hypothesized. While not a posited
relationship, a cognitive dissonance perspective might actually explain
this result. As discussed earlier, individuals in situations of cognitive
conflict will adjust their perceptions to create mental consonance
(Festinger 1962). As a means of creating synchrony in thought,
developers that perceive a practice instrumentally valuable might adjust
thinking such that behavior is believed to be line with organizational

expectations. Whether this perception matches reality is
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inconsequential in this study since the survey instrument relies on
faithfulness data from the perspective of the software developer.

RH4 exhibited a significant relationship between political relative
advantage and practice faithfulness, but it was in the opposite direction
of what was predicted (3=-17.140, p<0.05), failing to provide support.
Findings demonstrated that developers were less faithful in their usage
of the practice when it was viewed to enhance their image within the
organization. This is a rather strange finding on its face, but might be
explained by considering the reference point for both questions.
Faithful usage questions were addressed to “management in our
software developer group” while political relative advantage questions
focused on image “within my organization”. It is possible that
developers answering this question might have used different referent
groups such as peers for “within my organization” questions and actual
management for faithful usage questions. Thus, the relationship to
faithful SDPM practice use is not necessarily assured - especially if a
software developer views social norms as more important than
organizational expectations for use.

For RH5, both High (B=-29.212, p=0.133) and Formal (B=-
19.791, p=0.241) Institutionalization environments were not found to
contribute significantly to a developer’s faithful use of the SDPM

practice. As such, further comparison of the mean levels of faithful use
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between categories was not meaningful. The assertion in RH5 was not
supported.

RH6 addressed the impact of Formal Institutionalization on
faithful use, accounting for instrumental relative advantage perceptions.
The interaction with instrumental relative advantage did not reveal a
significant difference when introduced into the regression model
(AR?=0.009, p=0.174), thus failing to provide support for RH6.

The lack of impact of strong practice regulation on faithful use is
quite surprising since formal control has frequently been demonstrated
as a way to promote compliant employee behavior within an
organization (Jaworski, Stathakopoulos and Krishnan 1993; Kirsch
2004). A possible explanation for the lack of relationship for both
environment types might be that developers, working within the context
of a project are often pushed to alter behavior based on the short-term
needs (Fitzgerald 1997). As such, the institutional environment will not
be as salient in predicting faithful use as project-driven circumstances.
Another possible explanation is that the small sample size (as reported
in Figure 6.4-8) does not provide enough power to appropriately
evaluate the institutional environment relationships.

Table 6.5-5 provides a summary of hypotheses results.
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Table 6.5-5: Summary of Hypotheses Tests

Revised Hypothesis Supported?

RH1 | A software developer’s instrumental relative advantage
perceptions of the SDPM practice will increase their | Supported
customized use of the practice.

RH2 | SDPM practice customization will be highest in
environments of High Institutionalization, less in Informal Partially
Institutionalization, and least in Formal | Supported
Institutionalization.

RH3 | SDPM practice  customization  within Formal
Institutionalization environments will be enhanced when Not
a software developer perceives the SDPM practice to be | Supported
instrumentally valuable.

RH4 | A software developer's political relative advantage Not
perceptions of the SDPM practice will increase their Supported
faithful use of the practice. PP

RH5 | SDPM practice faithful use will be more likely in High N

o o X . ot
Institutionalization  environments than in Formal

s o . Supported
Institutionalization environments.

RH6 | The positive relationship between Formal
Institutionalization environments and SDPM practice Not
faithful use will be attenuated by a software developer’s

Supported

instrumental relative advantage perceptions of the
SDPM practice.
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Chapter VII: Discussion

7.1. Summary of Findings

While the maijority of hypothesized relationships were found to
be non-significant, there are several important findings that surfaced in
this research. First, software developers were shown to customize the
SDPM practice and perceive its use as being faithful to expectations
when task-related value perceptions were strong. This finding supports
previous software development research which has stressed the
importance of instrumental relative advantage in understanding
developer behavior (Hardgrave et al. 2003), but provides an extension
by assessing the nature of usage that is encouraged through these
types of value perceptions. Specifically, a belief that the SDPM practice
would help the developer complete project tasks seemed to encourage
mindful utilization of the practice which encouraged (a) a deeper and
more substantive use of the SDPM practice and (b) a consistency in
belief that the practice is used as expected by the organization.

Second, practice regulation seems to be an important means of
encouraging customized use of the SPDM practice. Rather than forcing
simple compliance with existing methods for using the SDPM practice,
a strong regulative environment seemed to provide developers with

stability such that they were not burdened with knowing if or how to use
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the practice, but rather were permitted to focus on how to use the
practice effectively within a given project context. This is an important
finding since conventional wisdom often suggests that highly controlled
environments inhibit individual creativity (Ford and Gioia 2000). For
software development environments, this suggests that the mandate of
structured practices can actually encourage a more meaningful use
within development projects. An important caveat to this assertion is
that perceptions of SPDM practice complexity were shown to reduce
the likelihood of practice customization. It is possible that complex
practices require a developer to invest resources in understanding and
implementing the practice, and as such detract from their ability to
adapt it within a given project.

Third, factors encouraging a developer to consider the task in
greater detail, such as perceptions of instrumental relative advantage
and operational exigencies, seemed to have fostered a developer’s
perceptions of practice faithfulness. On the other hand, perceptions
that focused on factors outside the current project such as pressure
exerted by the institutional environment or political value, had very little
impact on faithfulness perceptions. For example, while a strong
regulative environment encouraged customization, it did not seem to
help motivate a developer to view usage behavior as being more

consistent with organizational expectations. As such, findings suggest
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that developers were most motivated to reconcile their usage behavior
with organizational expectations when encountering beliefs that forced
greater consideration of the task itself. This assertion is consistent with
cognitive dissonance theories positing that individuals will seek
consonance in beliefs when conflicting ideas are strong enough to

create mental tension (Festinger 1962).

7.1.1. Implications for Theory

In addition to the findings mentioned above, several implications
for theory arise from this research. Most significantly, utilizing an
‘organization-as-institution” perspective to develop an institutional
environment categorization scheme provides a novel means of
evaluating individual behavior in light of both the formal and informal
institutional environments within an organization. Using this scheme,
future research could draw on Oliver’s work on strategic responses to
institutional processes (1991) to better understand how a developer will
use the SDPM practice for a given project. For example, acquiescence
usage behavior (pictured as habit, imitation or conscious compliance)
could be predicted by theorizing about the formal and informal
dimensions of the institutional environment (i.e., most likely in
environments where formal norms for usage are quite strong but
informal norms are weak). Building on this classification scheme could

provide a rich means of understanding post-adoptive behavior and also
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extends institutional literature by formalizing the characterization of both
formal and informal pressure.

This research also offers a unique perspective in post-adoptive
research by looking beyond simple usage and delving into the nature of
usage. Specifically, future research can benefit from evaluating how
usage is exhibited through concepts similar to customization and
faithfulness. In addition, addressing relative advantage perceptions
through both instrumental and political manifestations provides an
essential perspective when investigating factors that motivate
organizational workers. Researchers can draw on the bifurcated view
of relative advantage utilized in this research to increase the viability of
adoption research in organizations.

Further, the unexpectedly strong negative correlation
demonstrated between customized and faithful use presents some
important opportunities for research examining the nature of post-
adoptive use. Three possible explanations exist that might work to
explain the divergent movement of customized and faithful SDPM
practice usage. First, a causal relationship might exist between the two
variables, where one is expected to directly influence the other. A
second possible explanation is that both variables underlie some
higher-level construct, an example being where faithfulness and

customization represent two ends on a continuum. A final explanation
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for the strong negative correlation between customized and faithful
usage is that some third variable is influencing both and forcing them in
opposite directions.

As a means of understanding the divergent relationship, a post-
hoc analysis was conducted that considered the correlation between
To achieve this, the

customization and faithfulness in greater detail.

sample was divided into high, medium and low customization
categories where cutoff points were specified by using 2 standard
deviations from the sample mean value. Descriptives for this
classification scheme are included in Table 7.1-1. In order to verify that
resulting customization levels were distinct, a univariate GLM procedure
was run and contrasts between levels were evaluated. The overall
model demonstrated a significant difference in mean customization
between levels (F=222.009, p<0.01) and contrasts showed a significant

difference between each level (p<0.01).

Table 7.1-1: Customization Classification Details

Customization Customization | Customization| Faithfulness | Faithfulness
Range N Mean Std. Dev. Mean Std. Dev.
ST Low_ 1.000 - 2.564 43 1.901 0.427 6.088 0.813
Level M_edlum 2.565 - 3.934 17 3.265 0.348 5.424 0.897
High 3.935 - 7.000 43 4.587 0.777 4.688 1.055

Consistent with the negative correlation between customization
and faithfulness evidenced in this research, Table 7.1-1illustrates that
faithfulness becomes less prevalent as the customization level moves

from low to high. However, evaluating the correlation between
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customization and faithfulness within each level reveals that something
more complex is occurring. Within environments of low customization,
a significantly negative correlation exists between the two variables (r=-
0.492, p<0.01) and within environments of medium customization, a
weak and non-significant negative correlation exists (r=-0.031,
p=0.905). However, within the high customization group, a significantly
positive correlation exists between customization and faithfulness
(r=0.369, p<0.05). So, while the lowest level of faithfulness exists
within the high customization group, increases in customization within
this group are likely to evidence increases in usage faithfulness.

A similar process of classification was used for faithfulness (as
reported in Table 7.1-2), but correlation values between customization

and faithfulness within each resulting level were found to be non-

significant.

Table 7.1-2: Faithfulness Classification Details

Faithfulness Faithfulness | Faithfulness | Customization | Customization
Range N Mean Std. Dev. Mean Std. Dev.
Faithfulness Low_ 1.000 - 4.834 34 3.959 0.368 4.110 0.966
Level M.edlum 4.835 - 5.954 20 5.490 0.301 3.375 1.018
High 5.965 - 7.000 49 6.351 0.415 2.597 1.3%4

Revisiting the three possible explanations underlying a negative
relationship between customized and faithful use, customization
classification results provide some preliminary guidance. First, results

suggest that there might be a negative causal relationship between
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customization and faithfulness on the whole, but the nature of the
relationship could change when one considers the high versus low
customization groups. So while a causal relationship is plausible, the
nature of the relationship would seem to be contingent on additional
factors (i.e., level of customization). The second suggestion of a
higher-order construct is also still a possibility, although the suggestion
that faithfulness and customization are two ends on a continuum is
unlikely given the positive correlation that was demonstrated between
faithful and customized use within the high customization group. The
final possibility, where a spurious relationship exists between the two
variables, can also not be ruled out either based on the existing data.
Future research can extend this dissertation by further examining these
three possible explanations, most promising of which seems to be a

complex causal relationship between customized and faithful use.

7.1.2. Implications for Practice

There are also several important lessons within the findings that
can be applied to practice. First, this research has illustrated the
importance of promoting the task-related value of practices within a
software development context. In order for a SDPM practice to be used
meaningfully, a developer must be convinced of its value with regards
to the task at hand. As illustrated in the results, developers who

perceived the practice to be more valuable for use within a practice
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were more likely to customize the practice to meet project-related
needs. Without a belief that the practice is important for the project,
developers are unlikely to enact a deep and effective use of the
practice. Second, environments where practice use is defined and
mandated can provide developers with a structure that encourages use
of the practice which fits specific project needs. Rather than
constraining developer behavior, strongly regulated environments can
serve to free developers so that their focus can be on completing
projects effectively.  Third, organizations can encourage practice
customization and faithfulness by simply encouraging developers to be
mindful regarding the practice. Within the study, this included the
induction of operational exigencies and instrumental relative advantage
which both seemed to encourage a focus on the task itself. However,
other mechanisms such as limiting developer work to one project at a
time or requiring frequent structured interaction within the project team
might promote a task focus and in turn induce usage that is both faithful
and adapted to meet project needs.

Finally, the negative relationship between customized and
faithful SDPM practice use presents an interesting situation for
organizations. Software development groups within an organization
have a strong incentive to promote faithful use so that they can ensure

collective action. Collective action is especially important in situations
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where large development efforts are being undertaken. In an
environment where multiple developers are focused on creating one
product, unity is essential. However, organizations are also interested
in ensuring that developers are working as effectively as possible within
each project they have been assigned. Customization of the SDPM
practice allows for a targeted use of the practice and provides an
essential opportunity for innovation within the development process.
Results of a negative relationship between customization and
faithfulness suggest that organizations must be careful that the
promotion of a specific outcome (i.e., collective action) does not drain
the existence of the other outcome (i.e., innovation) and as a
consequence impede the group’s long-term ability to deliver quality

software.

7.2. Limitations of the Study and Directions for
Future Research

While this dissertation has provided some important perspectives
for SDPM practice use, there are several limitations which must be
noted. First and foremost, the small number of software developer
responses prevents a robust evaluation of the research hypotheses.
Specifically, a limited sample size attenuates the statistical power

required to properly test proposed hypotheses within a multiple
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regression procedure, and prevents the use of potentially valuable
statistical procedures such as Hierarchical Linear Modeling

(Raudenbush and Bryk 2002).

Further, analyzing data that incorporates developer responses
for both SDPM practices creates a situation where independence, a
major assumption of multiple regression analysis, is violated. This is
particularly problematic since results might be a function of
dependencies within the data rather than being derived through
theorized relationships. Despite efforts to minimize the harmful effects
of non-independence of error terms, the problem clearly persists within
the data analyzed in this research and has not been dealt with in an
ideal fashion. Data collection efforts are still ongoing which will enable
the use of methods, such as between subjects analysis, that provide a

more appropriate and robust evaluation of hypothesized relationships.

Additionally, data was not collected regarding whether a software
developer needed to use the SDPM practice during the month period
between surveys. The research design employed within this
dissertation failed to account for the frequent situations where a
developer might not need to use the practice, such as when a change
to project scope is not encountered during the early stages of a project.

Future research will directly request information from the project
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manager (not directly from the software developer) regarding the
degree to which SDPM practice use was actually needed during the
timeframe. This data will allow for the difference in practice usage
between situations where use was deemed necessary by management

and situations where it was not needed.

Further, the research design employed in this research failed to
collect information regarding how peers expected the software
developer to use the SDPM practice. Focusing only on peer influence
through social norms for usage prevented the examination of faithful
usage with respect to peer expectations. Specifically, hypotheses could
not be made regarding the impact of Informal Institutionalized
environments on faithful usage since data did not provide information
regarding the type of usage expected from peers. Future research will
develop a measure of expectations for use so that the model can be
extended to include the impact of Informal Institutionalization on a

developer’s faithful use of the SDPM practice.

In addition, the role of operational exigencies in the usage
process failed to yield very meaningful results. Future research will
expand on the exigency construct to understand ways in which external
pressures influence developer behavior within the context of a software

development project.
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Further, the conceptualization of political relative advantage was
stunted in this research and deserves more focused attention. Future
work must address the positioning of political relative advantage with
respect to management and co-workers. Specifically, future research
must strive to understand developer perceptions of the relative
importance of meeting management versus co-workers expectations for

use in order to unravel the effects of political relative advantage.

Finally, a study of practice use to some degree implies that the
use of the SDPM practice is meaningful for project success. However,
SDPM practice use will not guarantee project success, and as such is
only an entry point into the more important issue of factors that
influence software development project success. Issues relating to this
include identifying SDPM practices which can encourage project
success as well as contextual factors which enable the success of
specific practices. Software development project work is extremely
complicated and varies substantially from project to project and
organization to organization. While this study examined general
developer usage behavior across a number of organizations, future
research on SD project success would benefit greatly by pursuing a
more in-depth, qualitative approach within a software development
environment where contextual issues such as organizational politics

(i.e., external pressure, project legitimacy within the organization,
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impact of a senior management project champion), group dynamics
(i.,e., co-located and dispersed project teams, interpersonal
relationships, power distribution) and structural factors (i.e.,
development methodology, programming platform, utilization of
organizational employees and contract workers) were considered. In-
depth qualitative methods are more apt to capture the fine grained
issues that arise during a software development project and work to

influence the success of a project.

7.3. Conclusion

The focus of this dissertation has been on understanding factors
which influence how a software developer uses a SDPM practice within
the context of a software development project. Findings illustrate that
software developer customization of a SDPM practice is strongly
impacted by their perceptions of the task-related value of the practice
and encouraged by an institutional environment where both regulative
and normative pressures encourage use. Further, findings
demonstrated that faithful use of the SDPM practice was most impacted
by both instrumental and political value perceptions of the practice.
These findings offer an essential first step in addressing the importance

of SDPM practice use in software development project work.
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Appendix | - Organizational Informed Consent
Form

To whom it may concern,

On behalf of [INSERT ORGANIZATION MAME HERE] | agree to allow software development managers, project managers
and software developers within my organization to padicipate in the research being conducted by Jeff Crawford entitled
"Reasoned and Institutional Explanations for the Use of Software Development Project Management Practices”.

In agreeing to participate in this research, | have been assured the following:

o Software development managers will participate in a semi-structured interview that is expected to take no more than
1 hour to complete.

¢ Project managers will each complete a web-based survey that is expected to take no more than 15 minutes to
complete. Their involverment will end upon the completich of this survey.

o Software dewelopers will each complete a first web-based survey that is expected to take no more than 25 minutes to
complete.

o Software developers will each complete a second web-based survey, sent out approximately one month after the
completion of the first survey, which is expected to take no more than 10 minutes to complete.

Further, in agreeing to participate in this research project | can expect the fallowing:
o Irwolvernent in the study is voluntary and my employees may choose not to participate or to stop at any time.
o The results of the research study may be published, but individual and organization names will not be used.
Published results will be presented in summary form only.
+ Al information provided within this research will remain strictly confidential.
o There is no cost to my organization other than the time it takes each individual to complete the survey.

Signature Date

[IMZERT APPLICATION DEVELOPMENT MANAGER NAME HERE]
[INSERT MANAGER'S TITLE HERE]
[INSERT MAMAGER'S ORGANIZATION NAME HERE]
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Appendix Il - Software Development Manager
Informed Consent Form

INFORMED CONSENT TO PARTICIPATE IN A RESEARCH STUDY

PROJECT TITLE: Reasoned and Institutional Explanations for the Use of Software
Development Project Management Practices

PRINCIPAL INVESTIGATOR:  Jeff Crawford
CONTACT IHFORMATION:  e-mail: crawfishi@ ou.edu; phone: 405-§40-1584

My name iz Jeff Crawford and | am & Ph.D. candidste under the direction of Professor Rabert W, Zmud in the Price College
of Business at The University of Oklahoma-Morman Campus. |invite you to paricipate in & research study being conducted
under the auspices of the University of Oklahoma-Morman Campus. You were selected as & possible paricipart hecause
you have been idertified a5 a manager of software development efforts in [INSERT ORGANIZATION MAME HERE]. Please
reqd this form and ask any gquestions that you may have before agresing to take part in this study,

Purpose of the Research Study: The purpose of this study is to better understand factors that inflience a software
developer's use of organizationsl software developmert project management within the context of a software development
project.

Procedures: If you agree to be in this study, you will be asked to paricipate in & semi-structured interviesy that is expected to
lazt no more than 45 minutes followed by a guestionnsire that iz expected to take no more than 15 minutes to complete.
During the interview, the researcher will azk a series of questions related to the management of software developmert efforts
and subsequently record responses using & pen and paper,

Risk and Benefits of Being in the Study. Because you will be anzwering questionz concerning your organization's use of
project management practices, the risks associsted with paricipation are associated with the possible exposure of your
responzes to thoze outside vour organization. A= such, confidertialty of wour responzes iz of utmast concern and will be
dealt with a= discuzzed in the following section. Az a benefit of participating in thiz study, you will be ertitied to a summary of
your organization's responses to guestions (not individual responses) as well as 5 comparizon agsinst the complete set of
results that inchude the responses of all other participsting organizations.

Voluntary Hature of the Study: Paricipation in this study iz volurtary. Your decision whether or not to participste will not
result in penafty or loss of benefits to which you are otherwise entitied. If you decide to participate, you are free to not answer
any question or withdraw at any time.

Confidentiality: The records of this study will be kept private. In published reports, there will be no information included that
will make it possible to identity an individual research participant or arganization. Research recards will be stored securely in
a database where both perzonal and organizational identifying information has heen encrypted and can only be decrypted
using an application designed by the primary researcher. Only approved researchers will have access to the records.

Contacts and Questions: You are encouraged to contact Jeff Crawford (cell phone - 405-640-1584 ) e-mail -
crawfish@ou.edul or Professor Robert W, Zmud (phone — 403-323-0791 7 e-mail — romud@ouedu) if you have any
questions about this research. If you have any questions about your rights as a research paricipart, vou may contact the
University of Oklahoma — Morman Campus Institutional Reviewy Board (OLU-NC IRE) st 4053258110 or irbi@ou edu.

You wiil bo given a copy of this document to keep for your records. ¥you are not given a copy of this consent form,
ploase reguost one.

STATEMENT OF COHSENT

| have read the ahove information. | have asked questions and have received satisfactory answers. [conzent to participate
inthe study.

Signature Diate
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Appendix Il - Software Development Manager
Interview Schedule

The purpose of this interview iz to discuss the specifics of this research with you and request your participstion. Before we

begin | weould like to provide you with information about the research project and allow you the opportunity to ask questions
ahout participation requirements. (oyeryiew of project objectives and data collection process to be provided here)

First, | weould like to ask youto allow the collection of data within your software development group.

1. Would you be wiling to support the collection of data within your software development group beginning KR REMEREKT
{f 50, have them sign the organizational informed consoent form)

Mext, | would like to get zome information ahout you.

2. Tell me about your background and how you came to manage & software development group. (probe)

3. What are the grestest challenges [ achievements you have encountered in managing this group?

Mext, | would like to ask you some guestions relating to the nature of scope change control and structured walkthraugh

practices used in your software development group.

4, Describe the scope change contral process used within the sofhware development group . What is expected of the

sofhivare developer ¥ (arobe)

5. Describe the structured walkthrough process used within the software development group. YWhat is expected of the
software developer? (probe)

{if time permitz) Finally, | would like to ask about you some questions about managing software development projects within
your organization.
6. How do youtend to define software development project success? (probe)

T. What project management practices do you feel are key to enabling the successful delivery of software development
projects in your organization?

Thank you wery much for taking time to share your experiences and for vour conzideration regar ding participation in this
research project. Plesse feel free to e-mail me at crawfishi@ou.eddy or call me at 405-640-1 584 if you have further questions
of comments regarding today's interview.

240




Appendix IV — Participation Sales Presentation

7
./
Reasoned and Institutional Explanations for the Use of
Software Development Project Management Practices

Rezearch Ovenview & Explanation of Participafion

Jeit Crawford
P00 Candidats, MIZ
College of Busness Administration
University of Cklahoma
phone: 405-840-1584
e-mail: crawfishi@ouedu
web: bl themorawfords.com/

This siudy Is my disseralion ressanch which s being corducied under he dlreclion of Professors Roert W,
Zmue ipmudou syt ard Shalia M Mranda (shabmmndapog sy’ Ir the Frios Collage of Susiness al The

Linsersity of Chishoma-Morman Campus.

Roascneyl and Instiutional Explanations for the Usa of Software Development Project Menagement Praclices

I.-"' 5,
\/ Research Overview

Objective: To understand factors that influence
a software developer's usage of project

management practices
- Usage conzistent with managerial expeciations
- Usage that is adapted to meet current project needs

2 practices are considered:
- Scope change control
- Structured walkthroughe {i.e., code or interface reviews)

JoT Crawttond {cramfisngiow adui
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Raasono

Hl end Instittional Explanations for the Use of Software Development Project Management Practioos

() . L
- Benefits of Participation

Access to an overall summary of the findings
- What is the rele of internal vs. exdemal motivators of practics use?
- Which plays a mare imporiant role in shaping developer behavior?

- What invesiments can management make to ensure that practices
are adopied efeciively in their group?

A summary of your organization’s responses to
each of the questions along with a summary of

all other organization's responses
- |5 your organization where you think you are regarding practics
uzage?
- Where is your arganization in comparison to the rest of the
pariicipating organizations?

J=f Crawtond {ranfisnggou esis)

Raaucre

fl and Institutional Explanations for tha Usa of Saftwara Davelopmaent Project Menagamen! Practioos

-
\_.axample of Information You Will Receive
» Tovwhiat degres does fe prachice help The developer effectively complete prajest tasks?

« Towhat res 0026 UEing the practice nelp the devaloper creaha 3 favorable Impression
WER OEners P Crganzstin? : = =

« T what res 0026 & developer believe that others I the development organzation think
ey enll (e e prndy P E—

= To What oegres has management provided suppart andiar resources 1o allow for the use of
i pracice SIS PR

« How diMicult 15 the practis | Implement and usa?

= To what degree |5.megla:n:e UBEd In 3 MannEr canslsEnt with the Inzntions of the
developmert organzaim?

« Towhat degres has e practis been modfied to mest the neads of 3 specific project?

« Towhat degres have Issu2E arisan since a project's ntalion matreggjul:-lyln'pammme
develapers ahilfy I complee assigned 13ske winin original expentaiing

Niota: Cuzelicns retaming to <ne pracice” wil be answeran wiin r2epect 1o 2 different
praciices: BCOpe thange coninl and siruchured walknroughs

JeF Crawtond {cranfisngymL edy)
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Raasono

Hl and Instittional Explanations for the Usa of Softwars Development Propect Management Practions

7
/

Participation Details

Stap 1- Cool=ct imforeralion from 2 ranager
of gofiware devefopiment winin
organzation. Dty wii be coliected via the
oloung

v 4 minuie inlzrvea

* 12 minue web-ased sunsey

Stap 2: Colect imformalion from prefecr
mnagars dertied i Soep 1. Dby wdll e
coilecied i 1he following:

v 15 minuee weeb-Dased sunsy
[

shap &: Colect imfarration from safraane
7 . devafopers [denifisd in S0 2, Calawll e
ooflacied wia he following:
rer— * 25 minuie web-pasey suney
* = | i ]
Slap &: Ciol=ct imforeralion from sedfrwan
m m devalnpars Tat responded [nSlep 2
* . ‘approx. 1 morth ter). Cots wiibe
ooflacied wia e Tollowing:
] ;
o [ * |0 rinute web-hases sunay 5
JoT Crawdtond {cramfisngiou sdu)

Raasono

Hl and Instittional Explanations for the Usa of Software Development Project Management Practios

organization

Mete;

workers

B . . .
- Participation Constraints

The organization must have a group intemally that develops
software (.2, development can't be entirely outsourced)

Thers must be at least 10 developers employed within the

Projects included in this research must be in the sxecution phaze,
but no more than 50% complete

» Developers can be either employees of the organization or contract
» Development activities can include new apolication development or

custemization of third party applications
» Development languages of all types are valid for this research

JoT Crawdtond {cramfisngiou sdu)
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ELELE

anvd Institutional Explanations for tha Usa of Softwars Developmaent Project Managament Practioss

() e
- Confidentiality Guarantee

All information provided within this research will rmain strictly confidential.

For published reporis that result from this research, information WILL MOT
be included that will make it possible to identify an individual research
participant or crganzation.

Resaarch records are stored in @ database where both personal and
grganizational identifying information have been encrypted and can only be
decrypted via an applization designed by the primary researcher.

Results of your organization’s responses to questions will be provided to you
in aggregate (i.e., individual responses won't be reporied). Further, you will
receive an aggregate of all other organization’s responses as a means of
comparison. To ensure privacy, the aggregate of an organization’s
responses will not be shared cutside that respective organization.
Further, organizational identifying information will not be shared with
participating crganizations such that each organization won’t be able

to determine what other organizations participated in this research.
T

JoT Crawstond {cramflngiou adu)
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Appendix V — Software Development Manager

Interview Schedule

User_ID:
Date :

The purpose of this interview is to discuss the specifics of this research with you and
request your participation. Before we begin | would like to provide you with
information about the research project and allow you the opportunity to ask questions
about participation requirements. (overview of project objectives and data collection
process to be provided here)

First, | would like to ask you to allow the collection of data within your software
development group.

Would you be willing to support the collection of data within your software
development group beginning XX/XX/XXXX? (if so, have them sign the organizational
informed consent form)

Next, | would like to get some information about you.

Tell me about your background and how you came to manage a software
development group. (probe)

What are the greatest challenges / achievements you have encountered in managing
this group?

Next, | would like to ask you some questions relating to the nature of scope
change control and structured walkthrough practices used in your software
development group.

Describe the scope change control process used within the software development
group. What is expected of the software developer? (probe)

Describe the structured walkthrough process used within the software development
group. What is expected of the software developer? (probe)

(if time permits) Finally, | would like to ask about you some questions about managing
software development projects within your organization.

How do you tend to define software development project success? (probe)

What project management practices do you feel are key to enabling the successful
delivery of software development projects in your organization?

Thank you very much for taking time to share your experiences and for your
consideration regarding participation in this research project. Please feel free to e-
mail me at crawfish@ou.edu or call me at 405-640-1584 if you have further questions
or comments regarding today’s interview.
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Appendix VI — Software Development Manager

Survey

YPRICE

\‘t'm'.'(qr of Bunnen

INFORMED CONSENT TO PARTICIPATE IN A RESEARCH STUDY

PROJECT TITLE: Reasoned and Instititutional Explanations for the Use of Software Development Project Management Practices
PRINCIPAL INVESTIGATOR: Jeff Crawford
CONTACT INFORMATION: email: crawfish@ou.edu; phone: 405-640-1584
My name is Jeff Crawford and I am a Ph.D. student under the direction of Professor Robert W. Zmud in the Price College of Business at The University of Oklahoma-MNorman

Campus. I invite you to participate in a research study being conducted under the auspices of the University of Oklahoma-Norman Campus. Please read this form and ask any
questions that you may have before clicking the 'I Agree' button at the bottem of this page.

Purpose of the Research Study: The purpose of this study is to better understand the use of an organization's project management practices within the context of a software
development project.

Procedures: Your participation in this research will invelve completing an on-line survey concerning your organization's experience with software development projects and
should only take about 15 minutes to complete. The questionnaire collects the following information

+ General information about the software development group in your organization

« General information about your background in project management

+ Specific information about software development project(s) within your organization (including e-mail addresses of indviduals assigned to manage the project). E-mail
addresses will then be used to solicit their participation in a survey.

Voluntary Nature of the Study: Participation in this study is voluntary. Your decision whether or not to participate will not result in penalty or less of benefits to which you are
otherwise entitled. If you decide to participate, you are free to not answer any question or withdraw at any time.

Confidentiality: The results of the research study may be published, but your name and your organization's name will not be used. In fact, the results will be presented in
summary form only; thus all information you provide will remain strictly confidential, Please note that there is no cost to you other than the time it takes to complete the survey.

Contacts or Questions: You have been chosen to participate in this survey because you have been identified as an individual that manages the development of software within
your organization. If you don't meet this criteria, have questions about your eligibility to participate in this research, or have any questions about this research project in general,
please contact me at (405) 640- 1584 or via e-mail at crawfishf@ou.edy. Questions abeut your rights as a research partmpant of concerns about the project should be directed
to the Institutional Review Board at The University of Oklahoma-Norman Campus at (405) 325-8110 or

By entering your e-mail address in the field below and clicking the "I Agree’ button, you will be agreeing to participate in the above described research. Thanks for your
consideration!

1 Agree

Questions? C

YPRICE
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This first page requests information about yourself and the organization in which you work. Please answer all the questions on this page and then click the submit button at the
bottom of the page to proceed to the next set of questions.

1. How many software developers are employed in the software development group (both 15 -
employees and contract workers)?

2. What is the annual budget (in U.S. dollars) of the software development group for this ficcal |£120,000

year?
3. Do you hold a bership to any project G it professional society? Yes -
4. Have you received any formal project management training in the last 2 years? No -
5. Do you hold any project management certifications? fes -

Submit Answers and Proceed to the Next Pags!

Questions
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This page requests information about the structured walkthrough practice (defined below) used within your organization. You will be asked to answer each question on a 7-
item scale where answers range from Strongly Disagree to Strongly Agree. Click the submit button that follows the questions once they have been answered,

A gtryctured walkthroygh “is simply a pesr group reviev of any product... Valkthroughs can take place at various times
in the development of a system. Also, a walkthrough can have a range of formats and can involve different groups of
pecple. Despite the varistion. the underlying sctivity remsins the ssme: A group of peers - people at roughly the same
level in the organization - meet to reviev and discuss a product...they can take place betveen system developers and
end users, or among a group of end users who are building their own system "#

Valkthroughs are also referred to &5 code revievs, design revievs, interface revievs. or inspections and sre
primiarily inplemented as a means of (1) werifying softvare mests pre-specified requirements or design standards and
(2) detecting code or interface problems.

» Definiticms cbtained from “structured walkthroughs® (4th Edition) by Edvard Yourdon

1. Those in the software developer group conventionally use our structured walkthrough 7 - Strongly Agree =
process in projects.

2. Our d walkthrough practice is thoroughly documented within the organization's & - Agree 4
formal software development methodology.

3. Software developer performance is @valuated in part with regards to their use of our 5 - Mildly Agree -

structured walkthrough practice.

-

4. Using our structured walkthrough practice is customary for projects within the software
development group.

- Neither Agree or Disagree |+

5. A detailed description of our structured walkthrough practice is readily available to software 3 - Mildly Disagree |
developers in this organization.
6. An important component of each software developer's formal performance evaluation is the 2 - Disagree 4|
degree to which they use our structured walkthrough practice.
7. Those within the software development group regularly employ our structured walkthrough 1 - Strangly Disagree -
practice in projects.
8. A comprehensive descnption of our structured walkthrough practice exists within the 7 - Strangly Agree %)
organizatien's documentation regarding how software development project work should be
accomplished.
9. In our organization, software developer use of our structured walkthrough practice is formally & - Agrea =
reviewed duning periodic performance evaluations.
10. Our structured walkthrough practice is routinely used on projects within the software 5 - Mildly Agree =l
development group.
11. A detailed description of our structured walkthrough practice is included within the 4 - Neither Agree or Disagree | ¥
organization's documentation regarding how software development project work should be
accomplished.
12. Using cur structured walkthrough practice in projects is second-nature to those within the 3 - Mildly Disagree L4
software development group.
13. Periodic managerial reviews are conducted to determine the degree to which software 2 - Disagree -
developers are using our structured walkthrough practice.
14. A clearly documented process for our structured walkthrough practice is available to software 1 - strangly Disagres |

developers in this organization.

Submit Answers and Proceed to the Nest Pagal
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This page requests information about the scope change control practice (defined below) used within your erganization. You will be asked to answer each question on a 7-item
scale where answers range from Strongly Disagree to Strongly Agree. Click the submit button that follows the questions once they have been answered,

According to the Project Management Institute, “Project Scope Management includes the processss required to ensure
that the project includes all the vork required, and enly the werk required, to complete the project successfully
Froject scope management is primarily concerned vith defining and controlling what is and is not included in the
project.® In this vein, scope change comtrol is discussed as a formal process vhich is “concerned with influencing
the factors that create project scope changes and controlling the impact of thoss changes "=

Specifically. scope change control is often implemented by requiring project participants to docusent requests for
ci deened to fall outside the projects current scope and only implement those changes once they have been
approved for completion by a project oversight committes.

» Definitions cbtained from the Project Hanagement Institutes °A Guide to the Project Management Body of Knovledge
(ENBOK® Guide)®, 3rd Edition

1. Those in the software developer group conventionally use our scope change control process 1 - Strangly Disagres &
in projects

2. Our scope change control practice is thoroughly documented within the organization's formal 2 - Disagree -
software development methodology.

3. Software developer performance is evaluated in part with regards to their use of our scope 3 - Mildly Disagree =]

chanqge control practice.

4. Using our scope change control practice is customary for projects within the software
development qroup.

=

- Neither Agree or Disagree |+

5. A detailed description of our scope change control practice is readily available to software 5 - Mildly Agree >
developers in this organization.
6. An important component of each software developer's formal performance evaluation is the & - Agree hd
degree to which they use our scope change control practice.
7. Those within the software development group regularly employ our scope change control 7 - Strongly Agree hd
practice in projects.
8. A comprehensive description of our scope change contrel practice exists within the 1 - Strangly Digagres b4
organization's documentation regarding how software development project work should be
accomplished.
9. In our organization, software developer use of our scope change control practice is formally 2 - Disagree hd
reviewed during periodic performance evaluations.
10. Our scope change control practice is routinely used on projects within the software 3 - Mildly Disagree L
development group.
11. A detailed description of our scope change control practice is included within the 4 - Neither Agree or Disagree | =
organization's documentation regarding how software lop project work should be
accomplished.
12. Using cur scope change control practice in projects is second-nature to those within the 5 - Mildly Agree |
software development group.
13. Periodic managerial reviews are conducted to determing the degree to which software 6 - Agree -
developers are using our scope change control practice.
14. A clearly documented process for our scope change control practice is available to software 7 - strangly Agree >

developers in this organization.

Submit Answers and Proceed to the Next Page!
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The last step in this survey requires that you enter inf ion for software develop projects that are in process within your organization. For each project, you will need to
enter the first name, last name, e-mail address, employee type and organizational membership (i.e., the name of the organization that provides their paycheck) of the individual
who is most responsible for the monitoring and supervision of the project. This person is often referred to as the project manager or lead software developer. In addition to this,
you will need to provide 3 project title [ brief description for each project which will serve to inform respondents regarding which project they are to reference when answenng
questions. E-mail addresses you provide will then be used to solicit participation from those individuals in a web-based survey.

Projects to be included in this research must meet the following cnteria:
» The project must be a software development praject, but can be concerned with new development initiatives or modification / customization of existing software.
« The praject must require at least 30 hours to complete.
« The praject must be in progress but not more than 90% complete,
« The person designated as the project manager can't also be the only developer on the project.

Complete the number of rows below that represent the number of projects that are appropniate for inclusion in this research project, and then scroll to the bottom of the screen
and click the submit button to complete your part of the survey.

Please note that the success of this research project is contingent on gathering a large number of responses ta the survey instrument. In order to achieve this, I would like to
request that you be complete when entering projects on this screen. Please keep in mind that answers to all questions are considered confidential and indvidual responses il
absolutely not be shared.

First Name Last Name E-mail Address Employee Type Organizational Project Name & Brief Description
Membership
1. Full-time Employee  |* (o) QU A

Other {type org. name)

2. Full-ime Employee  |* (o) QU =

Other {type org. name)

3. Full-time Employee  |» (910U =

Other (type org. name)

Submit Angwers and Complete Survey!

Questions? Con

Callgae o Business

Thanks for your participation in this research!

Feel free to contact me if you have any questions or would like additional information concerning this research,

Questions? Contact Jeff C
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INFORMED CONSENT TO PARTICIPATE IN A RESEARCH STUDY

PROJECT TITLE: Reasoned and Instititutional Explanations for the Use of Software Development Project Management Practices
PRINCIPAL INVESTIGATOR: Jeff Crawford
CONTACT INFORMATION: email: crawfish@ou.edu; phone: 405-640-1584

My name is Jeff Crawford and I am a Ph.D. student under the direction of Professor Robert W. Zmud in the Price College of Business at The University of Oklahoma-Norman
Campus. 1 invite you to participate in a research study being conducted under the auspices of the University of Oklahoma-Norman Campus. Please read this form and ask any
questions that you may have before clicking the 'I Agree' button at the bottem of this page.

Purpose of the Research Study: The purpose of this study is to better understand the use of an organization's project management practices within the context of a software
development project.

Procedures: Your participation in this research will invelve completing an on-line survey cencerning your expertise in software development projects and should take no more
than 15 minutes to complete. The questionnaire collects the following information:

« General information about software development project management practices used within your organization

« Specific information about a software development project within your organization (including e-mail addresses of software developers working on the project). Software
developer e-mail addresses will then be used to solicit participation from those individuals in 3 two-part survey. Approximate time required for their involvement will be 25
minutes for the first questicnnaire and 10 minutes for the second (sent approximately one month later).

Voluntary Nature of the Study: Participation in this study is voluntary. Your decision whether or not to participate will not result in penalty or loss of benefits to which you are
otherwise entitled. If you decide to participate, you are free to not answer any question or withdraw at any time.

Confidentiality: The results of the research study may be published, but your name and your organization's name will not be used. In fact, the results will be presented in
summary form only; thus all information you provide will remain strictly confidential, Please note that there is no cost to you other than the time it takes to complete the survey,

Contacts or Questions: You have been chosen to participate in this survey because you have been identified as an individual that manages software development projects
within your organization. Participation in this survey implies that you meet the following critenia:

» ou play a rele in planning and/or coordinating at least one software development project within your erganization.

» At least some of the software development efforts you manage are developed for use by your own organization (e.g., not developed for clients of your organization).

« Qut of these intemally focused projects, work has begun but has not been completed for at least one of these projects.
If you don't meet all of the critena listed above, have questions about your eligibility to participate in this research, or have any questions about this research project in general,

please contact me at (405) 640- 1584 of via e~ maﬂ at grawfish@oy.edy. Questions abeout your rights as a research participant or cencerns about the project should be directed
to the Institutional Review Board at The University of Oklahoma-Norman Campus at (405) 325-8110 or ich@ou.edu.

By entering your e-mail address in the field below and clicking the I Agree' button, you will be agreeing to participate in the above described research. Thanks for your
consideration!

1 Agree
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Thank you for your participation in this research. You will now be guided through several pages requesting infermation about yourself and a specific project you are currently
managing. Please answer these questions to the best of your ability.

Questions on this page request information about a specific software project (defined in the gray box below), so please answer the following questions in the context of this
project. When you have finished answering the questions on this page, click the submit button that follows the questions to proceed to the next page.

Project Name / Description: Test project 5 I
1. Please enter a description of the software development project. This is a really nifty project, -
2. Approximately how much of this project has been completed? 10% -
3. How many software developers are currently assigned (in any capacity) to the project 17 -

described above (including contract workers)?

4. How much time has been allocated to complate the praject described above? 50 to 99 man-hours hd

5. In relation to other software development projects undertaken within your organization, to Not 0 Very
what degree is the successful completion of this project necessary to improve the Necessary Necessary
organization's ability to be competitive?

6. In relation to other software development projects undertaken within your organization, what Small G Large
is the size of the budget assigned to this project? Budget Budget

7. In relation to other software development projects undertaken within your organization, to Not 0 Very
what degree is the successful completion of this project necessary to enhance the day to Necessary Necessary

day operations of the organization?

8. What is the complexity of this project in relation to other software development projects

. L Simple . Complex
within your organization? > a
9. In relation to other software development projects undertaken within your organization, what
E Low Value 0 High value
level of financial value does the organization expect to derive from the result of this project?
10. How innovative is this project in relation to other software development projects within your Conventional 0 Innovative

organization?

Submit Answers and Proceed to the Next Page!

Page 1 of 3 Questions? C

Y

Collga of Businiss

This page requests information about your project management education. When you have finished answering the questions on this page, click the submit button that follows the
questions to proceed to the next page.

I Project Name / Description: Test project 5

1. Do you hold a membership to any project management professional society? Yes -
2. Have you received any formal project management training in the last 2 years? No -
3. Do you held any project management certifications? Yesg -

Submit Answers and Proceed to the Next Page! |
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This page requests contact information regarding the software developers who are currently assigned to the project named below. Please enter each developer’s first name, last
name, e-mail address, employee type and organizational membership (1.., the name of the organization that provides their paycheck) in the spaces provided below. Software
developer e-mail addresses will then be used to solicit participation from those individuals in a two-part survey. Approximate time required for their involvement will be 25 minutes
for the first questionnaire and 10 minutes for the second (sent approximately one month later).

Complete the number of rows below that represent the number of developers working on this praject, and then scroll to the bottom of the screen and click the submit button to
complete your part of the survey

Please note that the success of this research project is contingent on gathering a large number of responses to the survey instrument. In order to achieve this, I would like to
request that you be complete when entering users on this screen. Please keep in mind that answers to all questions are considered c and indrvidual resp will
absolutely not be shared.

Project Name [ Description: ERP Design and Implementation - Roll out via the corporate intranet.

First Name Last Name E-mail Address ployee Type Membership
1. Gary Medllister gary@doe.com Full-time Employes & 5 Doe, Inc.
O Other (type org. name)
2. Cindy Horton cindy@harton.com Contract Warker ¥ Opoe, Inc.
 Other (type org. name)
Horton, Inc.
3. Ful-time Employee | @) pog, Inc.
O Other (type org. name)
4. Ful-time Employee ¥ @) poe, Inc.
O Other (type org. name)
5. Fulltime Employee % @ poe, Inc.

O Other (type org. name)

Submit Answers and Complete Survey!

Questions? ) e-mail (& Bou.edu) or phone (4!

a . Thanks for your participation in this research!
Q bz
M lﬁ\ Feel free to contact me if you have any questions or would like additional information concerning this research.

Questions? Contact Jeff Craw
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INFORMED CONSENT TO PARTICIPATE IN A RESEARCH STUDY

PROJECT TITLE: Reasoned and Instititutional Explanations for the Use of Software Development Project Management Practices
PRINCIPAL INVESTIGATOR: Jeff Crawford
CONTACT INFORMATION: email: crawfish@ou.edu; phone: 405-640-1584
My name is Jeff Crawford and I am a Ph.D. student under the direction of Professor Robert W. Zmud in the Price College of Business at The University of Oklahoma-Norman

Campus. I invite you to participate in a research study being conducted under the auspices of the University of Oklahoma-Norman Campus. Please read this form and ask any
questions that you may have before clicking the 'l Agree' button at the bottem of this page.

Purpose of the Research Study: The purpose of this study is to better understand the use of an organization's project management practices within the context of a software
development project.

Procedures: Your participation in this research will involve two parts:

1. Enter your e-mail address below and then complete a survey conceming your expertise in software d P prajects (approxi y 25 minutes to complete)
2. Approximately one month later you will be e-mailed a link to a survey requesting information on your use of project management practices (approximately 10 minutes to
complate)

Voluntary Nature of the Study: Participation in this study is voluntary. Your decision whether or not to participate will not result in penalty or loss of benefits to which you are
otherwise entitled. If you decide to participate, you are free to not answer any question or withdraw at any time.

Confidentiality: The results of the research study may be published, but your name and your organization's name will not be used. In fact, the results will be presented in
summary form only; thus all information you provide will remain strictly confidential. Please note that there is no cost to you other than the time it takes to complete the survey.

Contacts or Questions: You have been chosen to participate in this survey because you have been identified as a software developer that is currently working on at least one
software development project. Development in any computer language (e.q., Java, C#, VB.NET, VB, C, PERL, ASP, etc.) is acceptable for participation in this survey. Further,
your development efforts can be concemed with creating new programs or maintaining / revising existing programs If you don't meet this participation critena, have questions
abour vour eligibility to participate in this research, or have any questions about this research project in general, please contact me at (405) 640-1584 or via e-mail at

. Questions about your rights as a research parucupant or concerns about the project should be directed to the [nstitutional Review Board at The University of
Oklahoma Nolman Campus at (405) 325-8110 er |

By entering your e-mail address in the field below and clicking the "I Agree' button, you will be agreeing to participate in the above described research. Thanks for your
consideration!

1 Agree
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Thank you for your willingness to participate in this research. The questions below ask for information about yourself and your experiences with scope change control and
practices (defined in the first gray box below) within this organization (defined as the organization that commissioned the project kisted in the second
gray box below). Once you have answered each question, click the submit button at the bottom of the page to proceed to the next set of questions.

Definition for structured walkthrough: A structured walkthrough "is simply & pesr group review of any product. .
Valkthroughs cen take place at various times in the development of a system. Also. s valkthrough can have & range of
formats and can involve different groups of pecple. Despite the variation. the underlying activity remains the same: A
group of psers - peopls at roughly the sams level in the organization - mest to raviev and discuss a product...they
can take place betwesn system developers and end users, or among & group of end users vho are building their own
systen.'®

Valkthroughs are also referred to as code revievs, design revievs, interface reviews, or inspections and are
priniarily iaplemsnted as a means of (1) verifying softvare aeets pre-specified requiressnts or design standards and
(2) detecting code or interface problems

# Definitions cbtained from “gtructursd walkthroughs® (4th Edition) by Edvard Yourdon

Definition for scope change comtrol: According to the Project Management Institute. *Project Scope Hanagement
includes the processes required to ensure that the project includes all the vork required. and only the vork required.
to pl the project ully. Project scops management iz primarily concerned vith defining and controlling
vhat i= and i= not included in the project.® In this vein, scope change control is discussed as a formal process
vhich is “concerned with influencing the factors that creste project scope changes end comtrolling the impact of those
cl "

Specifically. scope change control is often implemented by requiring project participants to document requests for
changes deened to fall outside the projects current scope and only implement those changes once they have been
approved for completion by a project oversight committes.

# Definitions cbtained from the Project Management Institutes "A Guide to the Project Managemsnt Body of Knowledge
(FPMBOK® Guide)”. 3rd Edition

Project Name / Description: Barry's test project that I really think is nifty. I
1. What is your age? 36-45 -
2. What is your gender? Male -
3. How many years of software development experience (in any language) do you have? & years hd
4. How many years of experience do you have using scope change control practices within any & years -

organization?
5. How many years of experience do you have with this organization's scope change control 5 yaars -
practice?
6. How many years of experience do you have using structured walkthrough practices within 5 years -
any organization?
7. How many years of experience do you have with this organization’s structured walkthrough 7 years -
practice?
8. Do you hold a membership to any project management professional society? Yoo -
9. Have you received any formal project management training in the last 2 years? No -
10. Do you hold any project management certifications? Yeg -

Submit Answers and Proceed to the Next Page!
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This page requests information about the structured walkthrough practice (defined in the first gray box below) used within your organi (defined as the org: 1 that
commissioned the project listed in the second gray box below). You will be asked to answer each question on a 7-item scale where answers range from Strongly Disagree to
Strongly Agree. Further, unless otherwise noted, all ns on thi h NS Wi n 0 f the pr I in nd gr x below. Chick the submit

button that follows the questions once they have been answered,

A structured walkthrough “is simply & peer group reviev of any product... Valkthroughs can take place at various times
in the development of a system. Also. a walkthrough can have a range of formats and can involve different groups of
people. Despite the variation, the underlying activity remains the sans: A group of peers - people at roughly the sams
leval in the organization - mest to reviev and discuss & product. . they can take place betwesn system developers and
end users. or among a group of end users who are building their own systea. s

Valkthroughs are also referred to as code revievs, design revievs, interface reviews, or inspections and are
priniarily iaplemsnted as a means of (1) verifying softvare asets pre-specified requireaents or design standards and
(2) detecting code or interface problems

# Dafinitions cbtained from “gtructursd walkthroughs® (4th Edition) by Edvard Yourdon

Project Name / Description: Barry's test project that I really think is nifty. I
1. Management in our group completely supports my use of our structured walkthrough practice =***Flease Select™**= -
on this project.
2. Co-workers whose opinion I value think that using our structured walkthrough practice is & - Agres Ld|
important when werking on this project.
3. Although it may be useful, use of our structured walkthrough practice is not mandatory for 5 - Mildly Agres |
this project.
4. Using our structured walkthrough practice will increase my productivity for this project. 4 - Neither Agree or Disagree | v
5. Management in our group is fully committed to my use of our structured walkthrough practice 3 - Mildly Cisagree >
on this project.
6. Software developers in my organization who use our structured walkthrough practice have 2 - Disagree hd
more prestige than those who do not.
7. Co-workers whose opinions I value suppert the use of our structured walkthreugh practice for 1 - Strangly Disagree hd
this project.
8. It has been easy for me to become skillful at using our structured walkthrough practice on 7 - Strangly Agree -
this project.
9. Software developers who have used our structured walkthrough practice are regarded highly & - Agree zl
within the organization.
10. Management in the software development group has not required me to use our structured 5 - Mildly Agree |

walkthrough practice for this project.

11.1 have found the procedures associated with our structured walkthrough practice easy to 4 - Neither Agree or Disagree | ¥
apply on this project.

12. Our structured walkthrough practice is useful for this project. 3 - Mildly Disagree -

13. Using our structured walkthrough practice improves my performance on this project. 2 - Disagree -

14. Learning to apply the procedures associated with our structured walkthrough practice in the 1 - Strangly Disagree -
context of this project has been easy for me.

15. Because of my use of our structured walkthrough on this project, others in the organization 7 - Strangly Agree -

see me as a more valuable employee.

Submit Answers and Proceed to the Next Page!
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This page requests additional information about the structured walkthrough practice (defined in the first gray box below) used within your erganization (defined as the
organization that commissioned the project listed in the second gray box below). You will be asked to answer each question on a 7-item scale where answers range from Strongly
Disagree to Strongly Agree. Further, unless atherwise noted, all ns on th W.

Click the submit button that follows the questions once they have been answered.

A structured walkthrough *is simply & peer group review of any product... Valkthroughs can take place at various times
in the development of a system. Also, a walkthrough can have a range of formats and can involve differsnt groups of
people. Despite the variation, the underlying activity remains the sams: A group of peers - people at roughly the sams
leval in the organization - mest to review and discuss a product. . they can take place betwesn system developers and
end users. or among & group of end users who are building their own systea. s

Valkthroughs are also referred to as code revievs, design reviews, interface revievs, or inspections and ars
primiarily iaplemsnted 25 a means of (1) verifying softvars aeets pre-specified requirements or design standards and
(2) detecting code or interface problems

# Definitions cbtained from “structured walkthroughs® (4th Edition) by Edvard Yourdon

IProjac( Name [ Description: Barry's test project that I really think is nifty. I
1. Management in our group has provided the necessary training to enable my use of our 1 - Strongly Disagree b=
structured walkthrough practice on this project.
2. Use of our structured walkthrough practice on this project is entirely up to me. 2 - Disagree -
3. Our structured walkthrough practice helps me successfully complete tasks within this project. 3 - Mildly Disagree -

4. Using our structured walkthrough practice enhances my quality of work for this project.

-

- Neither Agree or Disagree =

5. It has been easy to implement the procedures associated with our structured walkthrough 5 - Mildly Agree -
practice on this project.
6. Co-workers who influence my behavior think that I should use our structured walkthrough & - Agree -
practice when working on this project.
7. My use of our structured walkthrough practice on this project is voluntary. 7 - Strongly Agree zl
8. Using our structured walkthrough practice on this project will improve my image within the 1 - Strangly Disagree -
organization.
9. Management in our group has provided the necessary resources to my use of our structured 2 - Disagree -
walkthrough practice on this project.
10. I think the procedures iated with our d walkth h practice are clear and 3 - Mildly Disagree -
understandable.
11. Co-workers whom 1 regard highly support the use of our structured walkthrough practice for 4 - Neither Agree or Disagree
this project.
12. My use of our structured walkthrough practice on this project is at my discretion 5 - Mildly Agres hd
13. My coworkers will parceive me as more competent if I use our structured walkthrough & - Agree =]
practice on this project.
14. Management in our group has provided sufficient time to permit the use of our structured 7 - Strangly Agree -
walkthrough practice on this project.
15. Co-workers who are important to me think that I should use our structured walkthrough 1 - Strongly Disagree -

practice when working on this project.

Submit Answers and Proceed to the Next Page!
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This page requests information about the scope change control practice (defined in the first gray box below) used within your organization (defined as the organization that
commissioned the project listed in the second gray box below). You will be asked to answer each question on a 7-item scale where answers range from Strongly Disagree to
Strongly Agree. Further, unless otherwise noted, all ns on thi h NS Wi n 0 f the pr I in nd gr fow. Click the submit
button that follows the questions once they have been answered.

According to the Froject Mansgement Institute. “Project Scope Mansgement includes the processes required to ensure
that the project includes all the vork required. and only the vork required. to complete the project successfully
Project scops management is primarily concerned with defining and controlling what is and is not included in the
project. ® In this vein. scope change comtrol is discussed as a formal process vhich is “concerned with influencing
the factors that creste project scope changes and controlling the impsct of those changes “#

Specifically. scope change copntrol is often implemented by requiring project participants to document requests for
changes deened to fall outside the projects current scops and only impleasnt thoss changss once they have been
spproved for completion by a project oversight committee

# Definitions cbtained from the Project Management Institutes A Guide to the Project Managemsnt Body of Knovledge
(PMBOK® Guide)®, 3rd Editien

| Project Name / Description: Barry's test project that I really think is nifty. I

1. Management in our group completely supports my use of our scope change control practice 7 - Strangly Agree -
on this project.

2. Co-workers whose opinion 1 value think that using our scope change control practice is 6 - Agree -
important when werking on this project.

3. Although it may be useful, use of our scope change control practice is not mandatory for this 5 - Mildly Agree hd
profect.

4. Using our scope change contrel practice will increase my productivity for this project. 4 - Neither Agree or Disagree | =

5. Management in our group is fully committed to my use of our scope change control practice 3 - Mildly Disagres -

on this project.

6. Software developers in my organization who use our scope change control practice have 2 - Disagree -
more prestige than those who do not.

7. Co-workers whose epinions I value support the use of our scope change control practice for 1 - Strongly Disagree -
this project.

8. It has been easy for me to become skillful at using our scope change control practice on this 7 - Strangly Agree -
project.

9. Software developers who have used our scope change control practice are regarded highly & - Agres -
within the organization.

10. Management in the software development group has not required me to use our scope 5 = Mildly Agree -

change control practice for this project

11.1 have found the procedures associated with our scope change control practice easy to
apply on this project.

-

- Neither Agree or Disagree | =

12. Our scope change control practice is useful for this project. 3 - Mildly Disagree -

13. Using our scope change control practice improves my performance on this project. 2 - Disagree -

14. Leamning to apply the procedures associated with our scope change control practice in the 1 - Strangly Disagres -
context of this project has been easy for me.

15. Because of my use of our scope change control on this project, others in the organization 7 - Strangly Agree -

see me as a more valuable employee.

Submit Answers and Proceed to the Next Page!
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This page requests additional information about the scope change control practice (defined in the first gray box below) used within your organization (defined as the
organization that commissioned the project listed in the second gray box below). You will be asked to answer each question on a 7-item scale where answers range from Strongly
Disagree to Strongly Agree. Further, unless otherwise noted, all ns on th hi NSW: n 0l f the pr i in the W.

Click the submit button that follows the questions once they have been answered.

According to the Froject Nanagement Institute. “Project Scope Managemsnt includes the processes required to ensure
that the project includes all the vork required. and only the work required. to complete the project successfully
Project scops management is primarily concerned vith defining and controlling vhat is and is not included in the
project.® In this vein. scope change comtrol is discussed as a formal process vhich is “concerned with influencing
the factors that create project scope changes and controlling the impact of those changes "=

Specifically. scope change control is often implemented by requiring project participants to document requests for
changes deemed to fall outside ths projects current scops and only implement thoss changss once they have been
approved for completicn by & project oversight committes.

# Definitions cbtained from the Froject Management Institutes "A Guide to the Project Management Body of Knovledge
(FPHBOK® Guide)®, 3rd Edition

Project Name / Description: Barry's test project that I really think is nifty. I
1. Management in our group has provided the necessary training to enable my use of our scope 1 - Strangly Disagree -
change control practice on this project.
2. Use of our scope change control practice on this project is entirely up to me. 2 - Disagree b
3. Our scope change control practice helps me successfully complete tasks within this project. 3 - Mildly Disagree -
4. Using our scope change control practice enhances my quality of work for this project. 4 -« Neither Agree or Disagree |
5. It has been easy to implement the procedures associated with our scope change control 5 - Mildly Agree -

practice on this project.

6. Co-workers who influence my behavior think that I should use our scope change control - Agree -
practice when working on this project.

7. My use of cur scope change control practice on this project is voluntary. 7 - Strongly Agree -
8. Using our scope change contrel practice on this project will improve my image within the 1 - Strangly Disagres -
organization.
9. Management in our group has provided the necessary resources to my use of our scope 2 - Disagras -
change control practice on this project.
10. I think the procedures associated with our scope change control practice are clear and 3 - Mildly Disagree -
understandable.

11. Co-workers whom 1 regard highly support the use of our scope change control practice for 4 - Nether Agree or Disagree =

this project.
12. My use of our scope change control practice on this project is at my discretion. 5 - Mildly Agree -
13. My coworkers will parceiva me as more competent if I use our scope change control practice & - Agree -

on this project.

14. Management in our group has provided sufficient time to permit the use of our scope change 7 - Strangly Agree -
control practice on this project.

15. Co-workers who are important to me think that I should use our scope change control 1 - Strongly Disagree o
practice when working on this project.

Submit Answers and Complete Survey!

Questions?

Thanks for your participation in this research! You will be e-mailed in approximately one month requesting participation in a second survey conceming your use of
project management practices. That survey is expected to take no more than 10 minutes to complete.

AR
M O Feel free to contact me if you have any questions or would like additional information conceming this research.

Questions? Contact J
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Appendix IX — Software Developer Survey (Time

2)

YPRICE

Collga of Businiss

INFORMED CONSENT TO PARTICIPATE IN A RESEARCH STUDY
PROJECT TITLE: Reasoned and Instititutional Explanations for the Use of Software Development Project Management Practices
PRINCIPAL INVESTIGATOR: Jeff Crawford
CONTACT INFORMATION: email: crawfish@ou.edu; phone: 405-640-1584

This survey is the last of a two-part research project seeking to better understand an organization's project management practices within the context of a software development
project. This research project is being conducted under the auspices of the University of Okiahoma-Norman Campus.

First, I would like to thank you for your earfier participation %complete_time in the first part of this research project. Your insight is invaluable to making this research project a
success, and I greatly appreciate the time and effort you have invested to this point. Second, I would like to ask that you participate in one more Intemet-based survey that
gathers information on the degree to which you have used the project management practices since the date of your initial response to the survey.

Purpose of the Research Study: The purpose of this study is to better understand the use of an organization's project management practices within the context of a software
development project

Procedures: If you agree to participate in this study, you will be asked to participate in a web-based survey that is expected to take no more than 10 minutes to complete.

Voluntary Nature of the Study: Participation in this study is veluntary. Your decision whether or not to participate will not result in penalty or loss of benefits to which you are
otherwise entitled. If you decide to participate, you are free to not answer any question or withdraw at any time

Confidentiality: The results of the research study may be published, but your name and your erganization's name will not be used, In fact, the results will be presented in summary
form anly; thus all information you provide will remain strictly confidential. Please note that there is no cost to you other than the time it takes to complete the survey.

Contacts and Questions: If you have any questions about this research project, please contact me at {405) 640- 1584 or via e-mail at crawfish@ou.edu. Questions about your
rights as a research participant or concerns about the project should be directed to the [nstitytional Review Board at The University of Oklahoma-Norman Campus at (405) 325-
8110 or gh@ou.edy.

By entering your e-mail address in the field below and clicking the 'I Agree’ button, you will be agreeing to participate in the above described project. Thanks for your continued
contribution!

1 Agree

Thank you again for your willingness to participate in this research, Questions on this page ask for your thoughts regarding the project listed below. Please answer each question in
the context of this organization (defined as the organization that commisgioned the project listed in the gray box below) and then click the submit button following the questions to
proceed to the next page.

I Project Name / Description: Barry's test project that [ really think is nifty.

1. Unexpected events affecting our organization have adversely impacted my abiity to complete 7 - Strongly Agrae =
this project as originally expected.

2. Job responsibiliies cutside this project have adversely impacted my ability to complete work & - Agree >
on this project as originally expected.

3. Individuals outside the project team have exerted substantial pressure to accelerate the 5 - Mildly Agree L4
project’s completion.

4. Changes in the ameunt of financial resources available to this project have adversely 4 - Neither Agree or Disagree |+
impacted my ability to complete this project as originally expacted.

5. Changes in how development personnel have been allocated to this project have adversely 3 - Mildly Disagree =
impacted my ability to complete this project as oniginally specified.

6. The priority of this project has significantly increased since it was started. 2 - Disagree -

7. Individuals outside the project team have substantially increased the project’s scope. 1 - Strongly Disagree -

Submit Answers and Proceed to the Next Page!
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This page asks questions about your thoughts regarding the structured walkthrough practice (defined in the first gray box below) used within a software development project
in your organization (defined as the organization that commissioned the project listed in the second gray box below). Please answer each of the following questions with regards
to the structured walkthrough practice as it is currently used within this project. Click the submit button that follows the questions once you have answered the questions in
order to proceed to the next page.

A structured valkthrough °is simply & peer group review of any product... Valkthroughs can take place at various times
in the development of a system. Also. a walkthrough can have a range of formats and can involve different groups of
pecple. Despite the variation, the underlying activity remains the same: A group of peers - people at roughly the same
leval in the organization - mest to review and discuss a product. . they can take place betwesn system developers and
end users. or among & group of end users vho are building their own systea s

Valkthroughs are also referred to as code revievs, design reviews, interface reviews, or inspections and are
priniarily inplemented asz a means of (1) werifying softvars mests pre-specified requirements or design standards and
(2) detecting code or interface problems.

* Definitions cbtained from "structured walkthroushs® (4th Edition) by Edvard Yourdon

[m1m Name / Description: Barry's test project that I really think is nifty. I

1.1 have used our structured walkthrough practice times since I completed the initial 5 -
survey on 02/14/2006

2.1 didn't use our structured walkthrough practice en this project in a manner consistent with 7 - Strangly Agree -
how managers in our software development group believe it should be used.

3.1 had to change some aspects of our structured walkthrough practice to meet my needs on & - Agree -
this project.

4.1 have modified the structured walkthrough practice to meet my needs on this project. 5 - Mildly Agree -

5. Managemant in the software development group would disagree with hew 1 used our
structured walkthrough practice on this project.

-

- Neither Agree or Disagree | =

6. Management in the software development group would view my use of our structured 3 - Mildly Disagree -
walkthrough practice on this project as inappropriate.
7.1 have adapted our structured walkthrough practice for this particular project. 2 - Disagree b |
8. 1 customized our structured walkthrough practice for this project to better meet my needs. 1 - Strangly Disagree -
9. If I described my usage of our structured walkthrough practice on this project to managers in 7 - Strangly Agree -
our software development group, they would likely tell me that I used it improperly.
10. I tailored our structured walkthrough practice to fit my needs on this particular project. & - Agree 4
11. Management in the software development group would view my use of our structured 5 - Mildly Agree -

walkthrough practice on this project as inappropriate.

Submit Answers and Froceed to the Next Page!
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This page asks questions about your thoughts regarding the scope change control practice (defined in the first gray box below) used within a software development project in

your organization (defined as the organization that commissioned the project listed in the second gray box below). Please answer each of the following questions with regards to
the scope change control practice as it is currently used within this project. Click the submit button that follows the questions once you have answered the questions in order to
proceed to the next page.

According to the Project Nanagement Institute. “Project Scope Management includes the processes required to ensure
that the project includes all the vork required., and only the vork required. to complete the project successfully
Project scops management is primarily concerned vith defining and controlling vhat is and i= not included in the
project.® In this vein. scope change comtrol is discussed as a formal process vhich is “concerned with influencing
the factors that create project scope changes and controlling the impact of those changes. ®s

Specifically. scope change control is often implemented by requiring project participants to document requests for
changes desned to fall outside the projects current scops and only impleasnt thoss changss once they have besn
approved for completion by a project oversight committee

# Definitions obtained from the Project Management Institutes A Guide to the Project Managemsnt Body of Knovledge
(FMBOK® Guide)®, 3rd Editien

| Project Name / Description: Barry's test project that I really think is nifty. I

1.1 have used our scope change control practice times since [ complated the initial 2 -
survey on 02/14/2006.

2.1 didn't use our scope change control practice on this project in @ manner consistent with 7 - Strangly Agree -
how managers in our software development group believe it should be used.

3.1 had to change some aspects of our scope change control practice to meet my needs on 6 - Agree >
this project.

4. 1 have modified the scope change control practice to meet my needs on this project. 5 - Mildly Agree hd

-

5. Management in the software development group would disagree with how I used our scope - Neither Agree or Disagree |+

change control practice on this project.

6. Management in the software development group would view my use of our scope change 3 - Mildly Disagree -
control practice on this project as inappropnate.
7.1 have adapted our scope change control practice for this particular project. 2 - Disagree -
8.1 customized our scope change control practice for this project to better meet my needs. 1 - Strongly Disagree -
9. If I described my usage of our scope change control practice on this project to managers in 7 - Strongly Agree -
our software development group, they would likely tell me that I used it improperty.
10. I tailored our scope change control practice te fit my needs on this particular project. & - Agree -
11. Management in the software development group would view my use of our scope change 5 - Mildly Agree -

control practice on this project as inappropriate.

Submit Answers and Proceed to the Next Page!

Questions? C

a . Thanks for your participation in this research!
Q bz

M ;’\ Feel free to contact me if you have any questions or would like additional information concerning this research.

Questions? C
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Appendix X — Customized Use Regression

Results Controlling for Company
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Appendix Xl — Faithful Use Regression Results

Controlling for Company
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