The Effect of Organizational Structure on
the Adoption of Agile Methodologies: A
Case Study

by
Walaa Elshabrawy

A thesis
presented to the University of Waterloo
in fulfillment of the
thesis requirement for the degree of
Master of Applied Science
in

Management Science

Waterloo, Ontario, Canada, 2012
©Walaa Elshabrawy 2012



AUTHOR'S DECLARATION

| hereby declare that | am the sole author ofttésis. This is a true copy of the thesis, inclgdiny
required final revisions, as accepted by my exarasine

| understand that my thesis may be made electribniaailable to the public.



Abstract

This exploratory case study used observationstedviews to investigate how the structure
of an organization impacts its ability to adopti@gioftware development methodologies. It also
aimed to identify the agile practices that are @exd as helpful or unhelpful by the individuals
practicing them. It examined an organization’srafieto adopt agile methodologies for the first time
in a new software product development project. Tee&mployees from different teams working on
this project participated in the study. . The jogpaints were asked about their perception of gike a
process. They were also asked to identify the uarteams with which they regularly interact and to

provide examples of the helpful and unhelpful patef behavior they exhibit.

The findings suggest that the structure of the mizgdion was a major limiting factor that
affected its ability to adopt agile methodologiggile practices rely on the level of flexibility &han
organization can demonstrate. However, the orgdaizattempted to adopt agile practices without
redefining the project members’ roles, work proesssr departmental affiliations. Participants
perceived many aspects of the agile methods nefatand various symptoms of a misfit between
the existing organizational structure and the nesmeénts of agile methods were observed, including
poor communication and multiple conflicts betwelea different project teams, which caused the
project to go over time and over budget. Furtheenibiwas observed that the teams struggled to
follow the agile practices and found various wayalter and work around them to fit the existing

structure, rather than adhering to them and welagriie new practices.

Several potential areas for future research ametified, including: using longitudinal case
studies to examine organizations and the relatipadietween their members before and after
adopting agile methodologies, in order to idendify attribute any observed behavioral patterns to
the appropriate cause; examining organizationshiclmthe structure was altered to accommodate
agile methodologies; and examining how organizatidefine the roles of highly specialized
employees who possess very specific abilities anst tme shared across different development
projects.
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1. Introduction

In the software development Industry, it is impotte understand the relationship between a
company'’s structure and its ability to adapt tonges in process. Many software companies invest in
research in order to identify common failures, &t they can respond to unforeseen scenarios as

quickly as possible with minimal impact to theiderustomers.

Ken Schawber, a leader in the agile software devwetmt movement, says, “Methodologies are
like cookbooks: follow their recipes and a sucagssfstem will result” [1]. This idea implies that
agile practices are easy to implement and thatfihapy and every company structure. In reality,
companies run their businesses in different wagsesery environment is not always ideal for the

adoption of agile methodologies.

In the 1980s, plan-driven methodologies (like tletexfall model) were commonly used to
manage software development projects. By the 19f¥ever, one group of developers realized that
plan-driven methodologies were dramatically slowdogvn the software release process. To resolve
this, these developers introduced new lightweigftivare development methodologies [56]. These
methodologies utilized only a small number of pias that were easy to follow rather than the
existing process-intensive burdensome practicessd hew lightweight practices promoted
adaptability to design and requirement changestlandfostered a more collaborative, teamwork-

based development process. These sets of praateésown as the “agile methodologies.”

Over the next two decades, agile methodologiesrbeaaery popular. Many software companies
quickly adopted them. It was believed that, bydafihg these practices, companies would deliver
faster, better and cheaper products. In additt@shorter release cycle of these methodologies
presented great opportunities for companies totadaghanges in the market. The idea was that they
would never lose touch with their end customerstaatithey could respond as quickly as possible to

their customers’ changing needs.

Unfortunately, out of a fear of being left behiadarge number of software organizations may
have jumped prematurely into the adoption of agiéghods. They may have failed to assess the
usefulness or fit of these methodologies to thajrtb-day processes before implementing them.
They may also have failed to identify the impaeit thdopting new methodologies might have on

their organizations’ structures and cultures.



This leads us to ask two research questions:

» How does the organizational structure of a comfect its ability to adopt, and how its
members perceive agile practices?

» To the individuals within organizations that ar@piihg agile methodologies, which agile
practices are considered helpful and which are Ipfii@

This case study examines the adoption of an agithadology within a new software
development project. The study observes the givejegt from the moment it was kicked off.
Notes and observations are recorded as the diffpreject aspects evolve over the course of its
duration. Various teams are interviewed and obsermed conclusions are drawn about how
these methodologies were introduced and perceagedgell as how they impacted different
teams on the project. A concluding summary desugibioth the observed benefits and
limitations of these methodologies is also provided



1.1 Agile Software Development Definition

Agile software development is a generic term. Ratibes a group of software development
methodologies that rely on iterative and incremierytales in order to build and deliver products. A
project that uses these methodologies starts witdryabasic product idea that needs to be delivered
Then the team builds a product control list. Tlesdontains all of the features that are needettliver
the end product as well as the tasks that museldermed to achieve this goal. As the project pesges
and matures from one iteration to the next, varithenges in the features definition and scope pidaee.
These changes result in the constant revisioneo€dimtrol list. As this occurs, the output of thietf
iteration is fed back into the control list and dise plan the next iteration.

During its lifecycle, the project produces increnaeliverables at the end of each iteration; it
delivers a full product by the end of the lastaten. Throughout the development cycle, produatuiees
are added, removed, or altered. These feature ekdrigger design, requirements and development

changes.

Traditional, plan-based methods (e.g., waterfallpfv a sequential design within which a
particular phase must be fully completed beforepifogect can move to its next phase. The flow fiama
phase to another is done in a unidirectional avdhed@ards manner (hence the waterfall analogy). tiois

recommended that development teams step backtimpsephases after they have been completed.

Plan-based projects typically start with a requiegata gathering phase. Changes are not allowed
to these requirements after they are marked asletedp At this point, the design phase begins,thid
design is based upon the requirements as defirtha iprevious phase. Given this structure, theiegis
requirements cannot be modified, and any new reménts cannot be introduced. The project continues
to move down through the rest of its phases, fresigh to implementation, integration, testing,
deployment, and finally, maintenance. Any changas are identified after their corresponding phases
are complete are both high-cost and time-consuming.

Agile methods contrast with the traditional plars&a methods in various ways. Instead of
following a phased procedure, where one aspetiegbtoduct development process is addressed at a
time and the output of one phase is delivered tigliie next, agile methods allow all of the aspeft

development to run at the same time. Product degguirements, and development phases evolve in
3



parallel; they interact and feed off of one anatfitiis allows for a faster response time to changes
minimal costs, and low impact to project timelinksreates enhanced communication between a
project’s different stakeholders. It also allowak&tholders to rapidly gain better knowledge of the
product on which they are working.



1.2 Agile Software Development History

Although agile software development methodologegehgained prominence over the last two
decade, it is believed that the roots of agile m@ttogies go back to the 1970s, if not earlier [40]
Attempts to develop similarly iterative and increrted approaches to development, and to address the
perceived problems of more traditional plan-bagaat@aches, have even been made since 1957 [41].
However, these attempts were not taken seriougliyaigroup of developers and consultants decided t
put a governing framework around these practicdgpaomote them by means of the “Agile Manifesto”
[42].

The “Agile Manifesto” introduced twelve principleBhese principles provide high-level
recommendations for addressing the problems asedaidth plan-based software development
methodologies. True to the long history of agilehodologies, when the “Agile Manifesto” was
introduced, a group of researchers [40] arguedrbiaall of its principles were new. They have [ded
the following table (Table 1), which examines eatthe twelve principles of the “Agile Manifestohd

indicates whether or not they were introduced &vimus researches.

Principle New or Not, with Evidence

_ _ Not new: The first principle of Evolutionary
Customer satisfaction through early and ) )
_ _ Development (EVO) states “deliver something to
continuous delivery of valuable software.
the real end-user” [46].

Welcome changing requirements, even late Relatively new This problem always existed but

development. did not have a real solution.

Deliver working software frequently, from a| Not new. In EVO, frequent and early delivery i
couple of weeks to a couple of months, with @ssential. Rapid Application Development (RAD)

preference for the shorter timescale. also recommended quick delivery [46, 47].




Business people and developers must wor}

together daily throughout the project.

Relatively new. Some previous approaches
recommended good relations with customers,
the ideas of daily communication and on-site

customers are new.

but

Build projects around motivated individuals

Not new. These ideas were raised in a book on
the psychology of computer programming that
was published in 1985. The author emphasize

directing force. In addition, he mentioned that t
richness of an environment gives it a self-
maintaining quality that resists imposed chang
[51].

the importance of motivation, which is the inneft

o

Convey information to and within a
development team through face-to-face

conversation.

Not new. The aforementioned book focused on
the importance of how the working space can

affect social interactions, which in turn affec¢ th

communication helps in transmitting useful
information [51].

work. The author emphasized how face-to-face

Working software is the primary measure o
progress.

f Not new. The second principle of EVO states
“measure the added value to the user in all cait|

dimensions” [46].

eri




The sponsors, developers, and users shot

able to maintain a constant pace indefinitel

ypointed out the importance of managing and

Not new: In Death Marcl, Edwarc Yourdon

controlling progress. he put forth the “daily bdil

concept to succeed in that mission [52].

>N

Continuous attention to technical excellenc
and good design enhances agility.

emuch better programming job (i.e., technical

Not new: A sense of the importance of doing a

excellence) can be found in Dijkstra’s famous

article “Humble Programmer” [53].

Simplicity—the art of maximizing the amou
of work not done—is essential.

-
—

Not new. The famous saying about the simplici
of design comes from Antoine de Saint-Exuper
"Perfection is achieved, not when there is noth
more to add, but when there is nothing left to ta

away"[49].

The best architectures, requirements, and

designs emerge from self-organizing teams.

Not new. The idea of the self-organizing team
appears in open source projects that came out
roughly the same time as the “Agile Manifesto.
In” The Cathedral and the Bazaar” paper,
Raymond referred to developers as people wh
bring their own resources to the table [48].

At regular intervals, the team reflects on hg
to become more effective, then tunes and
adjusts its behavior accordingly.

vRelatively new: The idea of process

improvements was presented in level 5 of the
Capability Maturity Model Integration (CMMI),
but with different emphasis than it has in agile

|=)

Ly

ng
ke

at




work. The idea was that all of the team, and
only the management, should reflect on

improving the process [50].

Table 1- Agile Manifesto Principals Evaluation (Newor not)




1.3 Agile Methods

Various agile methods are currently used in theagoe development industry. These methods
share the basic idea of following an iterative ardemental process during which all of the aspetts
product development run in parallel. However, thes¢hods vary greatly from the point of view ofithe
implementation. They follow different sets of piaes and have their own terminologies and taclibs.

most commonly used agile methods [3] are listeddafihed below.

1.3.1 Crystal Methods [4]

The Crystal methodology is one of the most lighgheiagile methods. It comprises a family of
methodologies (Crystal Clear, Crystal Yellow, Caysdrange, Crystal Orange Web, Crystal Red, Crystal
Maroon, Crystal Diamond, and Crystal Sapphire). Thgstal family focuses on communication in small
teams (of ten or fewer members). It introducest @fpractices and processes that can be tailored t
address different levels of complexity and critiigalLike other agile methods, Crystal methodolagie
promote the early and frequent delivery of work#odtware as well as customer involvement and

adaptability.

1.3.2 Dynamic Software Development Method (DSDM) [5 ]

The Dynamic software development method provideim@dependent framework that can be used
alongside other agile methods. This framework &dwss a foundation for planning, managing and
executing agile development projects. It dividegjguts into three phases: pre-project, projectyifte
and post-project. It relies on nine key principlest revolve around user involvement, empowerireg th
project team, frequent delivery, addressing curbeisiness needs, incremental development, reversibl

changes, integrated testing, and effective comnatiiit.



1.3.3 Feature-Driven Development (FDD) [6]

The feature-driven development methodology combmedel-driven and agile development
with an emphasis on the initial system model. Cmogodel is in place, the list of features to delige
defined; then each feature is addressed in ariteri@shion. An iteration of a given feature catsiof
two phases: design and development. Iterationsteé (i.e., two weeks, and if a feature is togéato
be delivered in two weeks, it is split up into skmalmore manageable features). Development teams
deliver project features by using the followinghgigractices: domain object modeling, developing by
feature, component/class ownership, feature teisections, configuration management, regular
builds, and visibility of progress and results.

1.3.4 Lean Software Development [7]

This method is an adaptation of principles fromnlpeoduction and in particular from the Toyota
production system. This method focuses on selectihgthe features that are valuable for a system.
These features are later prioritized and delivarezinall iterations. The speed and efficiency ef th
development process is also a main focus of thibodeas it relies on continuous and reliable feeklba
between developers and end customers. Lean softleaetopment relies on the following seven key
principles: eliminating waste, amplifying learnirdgciding as late as possible, delivering as fast a

possible, empowering the team, building integityd seeing the whole.

1.3.5 Scrum [1]

Scrum is a lightweight management framework thatlmapplied to various types of projects. It
is a self-managed, list-driven, iterative procéss focuses on project management in situationsenihe
is difficult to plan ahead. The lifecycle operadssa sequence of fixed-length iterations, cailggdrints,”
during which a small subset of features is selefrtad the main list, called the “Product Backlogrid
fully developed in that timeframe. Each Sprintlsnmed when the iteration starts and reviewed vithen
ends. One key deliverable from each Sprint is aahestnation of the completed features. These

demonstrations are held primarily for the stakebiddbut for any other interested parties as ell.

10



Sprint typically lasts two to six weeks and is ket via very brief daily meetings — called the Stap

meetings - among the project team.

1.3.6 Extreme Programming (XP, XP2) [8, 9]

XP is a disciplined approach to delivering highality software both quickly and continuously.
In XP, the end customer works closely with the gcbfeam to define the project's main requiremants
the form of “UselStories.” The project team estimates the effort Withbe needed to deliver each user
story and prioritizes them. The User Stories enthaethe defined features are added incremerttally
the working product, which is delivered at highlgduent intervals. XP relies on the following twelv
key principles: planning game, small releases,ornet acceptance tests, simple design, pair
programming, test-driven development, refactoraamtinuous integration, collective code ownership,

coding standards, metaphor, and sustainable pace.

11



1.4 The Distinguishing Factors of Agile Methods

The table below (Table 2) highlights the differantque factors that distinguish each agile method.

Agile Method

Distinguishing Factor

Crystal

Dependent on the size of the project team
Dependent on the criticality of the project
Employs minimal process and extends this procelyswdmen

necessary

Dynamic Software Development
(DSDM)

Provides the possibility of reverting to an oldersion of the
product

Provides early delivery of the business benefit f@adibility
of the product

Feature-Driven Development (FDD)

Can be scaled to accommodate larger teams

Features are delivered in two-week iterations

Lean Software Development

Delays making decisions as much as possible umtiigh
facts are available
Identifies product interaction with other systems aot just

the functionalities that the product needs to @eliv

Scrum

Intended for teams of seven members (plus or mimok

Daily Stand-up meetings

12




Burn down chart to display progress

Features are typically delivered in 30-day iteragio

Extreme Programming (XP, XP2)

Intended for teams of 10-12 members

Code refactoring through frequent code testingnsuee that
no deeper code problems exist

Pair programming

Enforces coding standards

Table 2 -The Distinguishing factors of Agile Method

13




1.5 Purpose of the Paper

With the term “agile” being a buzzword for a numbérears in the software development
industry, many researchers were encouraged tcatakaser look at the practical application of agile
methodologies in real life situations. They havareied their benefits and limitations from various
aspects in attempts to provide the software dewedmp community with guidance on how to maximize
their benefits by correctly applying them. Suctesshes can help organizations in choosing the agil
methods that fit them the most. They will help thasnwell in knowing when, how, and where in the

organization to apply them.

The purpose of the present study is to extenddéisisarch on agile methodology adoption and
application within the software development industiis study intends to examine the challenges and
limitations that surface when organizations implatrtiese methodologies for the first time. It iditus
on assessing the impact of an organization’s straan the adoption process. The specific benafits
challenges observed in this case study will beudised, and conclusions will be drawn and

recommendations will be made where appropriate.
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1.6 Outline of the Paper

This study is divided into the following sections:

» aliterature review of the various studies donegite methodologies with a specific focus on
research done on their adoption and introduction;

» adescription of the study design. This will inatuthe method used to gather the data, the
participants, and the structure of the questioenthiat was used in this study;

» the different trends and patterns observed duhiagstudy;

» the interview results and analysis;

» aconclusion about the study along with a discussfdhe study’s implications;

» limitations of the study and suggestions for futegearch; and

e ageneral summary.
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2. Literature Review

2.1 Agile Development Literature Review

In a recent literature review on agile softwareedepment, Dyba and Dingsoyr [3] identified 1996
studies that examined the impact of the adopticalgdé methods within various sectors. This review
focused eventually on 30 empirical studies thaieveategorized into the following four groups:
introduction and adoption; human and social facteesceptions of agile methods; and comparative

studies. The section below summarizes the reviedirfgs in each of these categories

2.1.1 Introduction and Adoption

Several studies have examined the first-time intetidn and adoption of agile methods in various
organizations. These studies covered three maiostaptroduction and adoption; the development
process; and knowledge and project management.

2.1.1.1 Introduction and Adoption

Bahli and Abou Zeid [10] examined two projects, cifdled and InsightMed that were developed
within the same organization. TrackMed was devalqpsing a waterfall process, while InsightMed was
developed using an XP model. Both systems proviitedar functionalities. The company concluded
that the adoption of XP practices enhanced knovdexgation among the different teams that were
involved in the development process. It also caetithat XP was well received by the development
team, and it intends to use XP for all of its fetprojects.

The authors highlight a few drawbacks to the uséRxfThe first has to do with the management of
project iterations. It was observed that eachti@naook considerable amounts of time to plaragsess
what had been achieved once it was completed,hemdtd use these findings in order to plan fomibet

iteration. This more administrative part of theqass consumed a big chunk of the project manager’'s
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time. The second drawback was related to repottiagprogress of the project to the management team.
Because the iterations were repetitive, it waddliff to convey to the management team whethepbr n
the project timeline was on- or off-track.

Additional factors are worth noting. The projecattivas developed using waterfall (TrackMed)
was begun much earlier than the project that wasldped using XP (InsightMed). By the time that
TrackMed was delivered, it was almost 50 perceet twdget and 60 percent over schedule. On the
other hand, when the XP-led project was beguntetdims already had a good understanding of the
project’s requirements as a result of their priggezience with TrackMed. They were also able tg osl
one of TrackMed's existing components in buildihg second project. In short, the development of
InsightMed (by means of XP practices) was not egdde the same conditions as the development of
TrackMed (by means of waterfall). This may be cmetdr in why the XP methodology was well received
by the development team, given that a great pahiteodmbiguity and uncertainty related to the mttge
details had been removed prior to its adoption.

Another factor in assessing the reliability of #aéisdings is that the XP project had a relatively
higher code quality as delivered but was still 26cpnt over budget and 50 percent over schedute, Al

not all of the features that were initially requebtvere delivered as part of the final product.

In summary, the adoption of XP seems to have wtedlinto some enhancements to the
development process, but it did not fix some of triganization’s existing problems. The project was
still over budget and past its deadline when thetdelivered the final product. Furthermore, giiten
missing features, the delivered product was nottmeplete product for which the organization itiyia
aimed. It can be argued that the enhancementghhdievelopment team perceived may be attributed
either to the use of XP or to the team’s familiaviith the problem domain. This leads us to asktiie
using XP practices is more convenient when exte@ndimexisting product versus the development of a
product from scratch.

In another study, Svensson and Host [36] examinedhtroduction of XP practices for a project

that focused on the maintenance of existing prad@dme of the introduced practices were adaptéit to
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the existing development environment. Additionatlgrtain XP practices were not introduced at all

because they did not affect the team’s overall ldkgweent process.

In this study, it was concluded that the introdorctof XP practices was difficult because of the
complexity of the organization studied. It was mooended that an assessment of the organization’s
software development processes should be donetpribe introduction of any agile process. This
assessment allows organizations to understand whate and why any new process should be
introduced,

Like the previous study [36], J. and N. Livari [SBflicate that an assessment of organizational
culture is needed prior to the introduction of XReir study focused mainly on identifying various
aspects of organizational culture that favorablymfiavorably influences the adoption process. The
authors studied seven cultural dimensions of omgaioins in six different companies. These dimerssion
were: innovation and risks, detail orientation,coume orientation, people orientation, team oriéomat
aggressiveness, and stability. They compiled afisivorable and unfavorable aspects [Appendix B],
which indicate whether the culture of a given oigation is suitable to the adoption of agile

methodologies.

A final study examined a set of hypotheses abssgssing the relationship between four
organizational culture dimensions and the adopifcamgile methods. In this study, Tolfo and Wazlawic
[54] used the Competing Values Model (CVM), whigsticiguishes between stability and change as well
as between internal and external focus in orddefme the dimensions of an organization’s culture.
They conclude with a number of interesting poiltstably, the authors found that agile methods are
highly incompatible with an orientation toward &#airchical culture. If agile methods are adoptetiiwi
an organization with a relatively strong hierarahiculture, the organization should combine
complementary features of different agile methedsh as XP and Scrum. This makes these combined
models heavier. As a consequence, the methodsasagbme of their emergent agility.
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2.1.1.2 Development Process

Several studies have examined the impact of agithoas on the development process. These
studies mainly focused on XP methods. In two swf8&, 37], it was concluded that having the cugiom
on-site provided better results. Tessem [37] exathpair programming versus single programming. In
this study, pair programming was well received lgr@up of developers, while another group fourtd it
be “very exhausting” and “a waste of time.” Towatils end of the project examined in this study, the
development team shifted towards single programming

In another study, Hilkka, Tuure and Matti [16] chuted that XP methods worked best among
experienced developers with domain and tool knogdeth a third study, Middleton [29] examined XP
adoption by two two-person teams. In Middletonigdst one team was able to make fewer errors with
every new iteration, while the other team continteechake a high number of errors. He concluded that
“by moving the responsibility for measuring qualitgm the manager to the workers, a much quickdr an
more thorough response to defects was obtained.”

2.1.1.3 Knowledge and Project Management

Among the introduction and adoption literature,esal/studies that focused on knowledge and
project management were examined. Bahli and Abadi [2€] concluded that the adoption of XP
practices improved knowledge sharing. This wastduke shorter cycles, constant communication, and
closer interaction between team members that ctesiize XP practices. Another study focused on the
feasibility of applying agile methods in large @dis. Here, Karlstrom and Runeson [18] observed tha
when engineers raised technical problems earlp dneir managers, problems occurred due to a confli
of perceptions between the engineers and their geasa

In a third study], Tessem [37] examined the wordesstimation capabilities of a series of XP
teams and concluded that these estimates impreviiet gorojects approached completion. The
participants noted that not enough design andtaathre discussions occurred throughout the project
a final study, Svensson and Host [35] concludetXIRapractices had a positive effect on collaborati

within the company that was studied.
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2.1.2 Human and Social Factors

Several studies that focused on the human and $aciars that are associated with the adoption of
agile methods were examined. These studies cotleeetiree main topics of organizational culture,

collaborative work, and team characteristics.

2.1.2.1 Organizational Culture

Robinson [32] observed three different companidhénUK. He concluded that although the three
companies varied in organizational type, structure physical setting, XP methods were well perckive
and worked well for all three.

2.1.2.2 Collaborative Work

Several studies were examined that focused on om®e of the following aspects: the role of
conversation in collaborative work; how progressasked; and how work is standardized. In ondnef t
studies, Robinson and Sharp [31] focused on coatiersand described pairing as intense and stilessfu
In a second, Mackenzie and Monk [22] emphasizedhtipertance of conversation. They also concluded
that the planning process “spans the usual bousslbgtween project managers and software
developers”. J. Chong [13] described progresskitmgcas happening on the two levels of “daily rimgth

and the rhythm oriented around the iteration.”

2.1.2.3 Team Characteristics

Several studies that focused on the characteristittee teams who adopted XP methods were also
examined. In one study, Robinson and Sharp [30¢loded that “these teams have faith in their own
abilities, show respect and responsibility, esthbliust, and preserve the quality of workinglife.
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In a second study that examined those persongditg that, when exhibited by team members are
perceived by them as beneficial. Young, EdwardsDMwld, and Thompson [39] concluded that good
XP team members are “analytical, with good intespeal skills and a passion for extending [their]

knowledge base and passing this on to others.”

2.1.3 Perception of Agile Methods

Several studies that focused on the perceptiagitd methods by different groups were

examined. These studies covered the three topicsstdmer, developer, and student perceptions,

2.1.3.1 Customer Perceptions

Several studies that focused on customer perceptibagile methods were examined. Each of
these studies addressed customer satisfactionrandtmmer role and collaboration with development

teams.

Two studies concluded that the use of agile methemtito high customer satisfaction. llieva,
Ivanov and Stefanova [17] discovered that this nedubecause the customers felt that they had good
control over the development process. Mann and &d@8] concluded that customers felt that theyawver
kept informed through daily meetings, which ledetss confusion about what was being worked on and

delivered.

As for the issue of customer role and collaboratidartin, Biddle and Noble [25] concluded in a
single study that the customer worked long houdsveais under continuous stress. Koskela and
Abrahamsson [19] calculated that the customer gpest time on planning sessions and acceptance

testing followed by retrospective sessions. Ano#itedy focused on the customer role in outsourced
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projects. In this study, Martin, Biddle and Nok®&] concluded that these projects were challenging

because the customer had to familiarize itself withculture of the developers and their orgarozati

2.1.3.2 Developer Perceptions

A number of studies that focused on developer jptiares of agile methods were also examined.
One study used a web-based questionnaire in aydertey job satisfaction level among employees who
work in companies that have adopted XP methodgtars® who work in companies that have not. In this
study, Mannaro, Melis and Marchesi [24] concludeat Employees who work for companies that have
adopted XP methods have higher levels of job satiieih and feel more comfortable and more
productive in their jobs. In another study, lliel&anov, and Stefanova [17] concluded that pair
programming is “a very useful style of working ageyone was strictly conforming to the coding
standards.” In a third study, Mann and Maurer @&mined Scrum adoption and concluded that the
adoption of Scrum led to overtime reduction, ad aglthat developers were satisfied with both pcbdu
guality and customer involvement. In a final stuBghli and Abou Zeid [10] focused on XP adoption in
a company that develops medical information systnasconcluded that the developers at that company

perceived XP methods as being both useful andteasse.

2.1.3.3 Student Perceptions

Two studies that focused on student perceptiorg)itd methods were examined. In these
studies, Melnik and Maurer [27, 28] found that 24® students that were surveyed in both studiteat
University of Calgary and the Southern Albertaituge of technology were “very enthusiastic abaurec

agile practices.”
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2.1.4 Introduction and Adoption

Several studies that compared agile methods tmattee methodologies were examined. These
studies covered the four topics of project managenpeoductivity, product quality, and work praetic

and job satisfaction.

2.1.4.1 Project Management

Several studies that compared the project manageatimeansion of agile methods to various
alternative methodologies were examined. CeschittiSSucci and De Panfilis [12] surveyed botlapt
based and agile companies and concluded that ¢hef agjile methods improved the software

development process as well as the customer neitijp.

Chong [11] stated that for companies that adopé agéethods “projects do not begin or end, but
are ongoing operations more akin to operations gemant.” In a third study, Karlstrom and Runeson
[18] observed that the incorporation of agile mehfor day-to-day work with the simultaneous usa of
stage-gate project management technique led terlvetults. These results included better

communication, better tools to manage day-to-daskwas well as better reporting.

Dagnino, Smiley, Srikanth, Anton and Williams [lsimpared a project that used an evolutionary
agile approach and another that used a more waditincremental approach. They concluded that the
agile method assisted in the easy adaptation taresgent changes in the later stages of the prajedt
with less overall impact than the traditional agmto. They also observed that the agile approach

demonstrated business values more quickly andmadtte frequent releases.

In a final study, Sillitti, Ceschi, Russo and SuU&] compared agile methods to traditional plan-
based methods and concluded that companies th#teigermer are more flexible and customer-centric,
which in turn leads to higher customer satisfactitfith respect to human resource management,
however, Baskerville, Ramesh, Levine, Pries-Hej @laughter [11] concluded that, “compared to
traditional development, team members of agile teara less interchangeable and more difficult to
describe and identify.

23



2.1.4.2 Productivity

Sevearl studies that compared the productivityesfetbpment teams using agile methods with the
productivity of teams using plan-based methods \ats@ examined. These studies documented the
number of Lines of Code (LOC) that were producediéyelopers using each method and then calculated

gains in percentage of productivity.

Dalcher, Benediktsson and Thorbergsson [15] caleclihat the observed developers who used
agile methods displayed a productivity gain of &¥cent. They have also showed that XP teams
delivered 3.5 times more lines of code than V-meeams. Macias, Holcombe and Gheorghe [21], on the

other hand, reported that there was no differemggaduct size between XP teams and traditionas.one

While in a second study, llieva, lvanov and Stefenfd 7] showed a smaller gain of 42 percent. In
a third study, Layman, Williams and Cunningham [20pwed a productivity gain of 46 percent, and a
final study, conducted by Wellington, Briggs, anda®d [38], showed a productivilpssof 44 percent.

Other studies focused on the productivity relateddile methods. Mannaro, Melis and Marchesi
[24] tried to assess whether or not a productivityease was perceived by developers as the fdhie
development process choice. They showed that ‘smake from 1 (Strongly Disagree) to 6 (Strongly
Agree), the mean for the non-XP developers was, 3viiBe the mean for the XP developers was 4.75.”
In a second study, Melnik and Maurer [28] camertalar results by showing that 78 percent of study

participants believed that the use of XP methodeeised the productivity of their small teams.

2.1.4.3 Product Quality
Several studies have examined the quality of prisdihat were released as the result of agile

methods versus products that were released asghk of more traditional methods. Layman, Williams

and Cunningham [20] showed that, among releasedving agile methods, there was a 65 percent
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improvement in pre-release quality and a 35 pericaptovement in post-release quality for newer

releases of a particular product.

In a second study, llieva, Ivanov and Stefanovd $hdwed that 13 percent fewer defects were
reported in XP-developed projects versus non-XReldged ones. In a third study, Wellington, Briggs,
and Girard [38] concluded that the actual coderofgets involving XP scored better than that of ¥xdh
projects on the quality metric used. A final stekamined ten XP teams and ten traditional teams in
order to measure the internal and external quafithe code developed by each group. Interestirigly,
this study, Macias, Holcombe and Gheorghe [21] mepahat there was no difference in quality betwee
the groups.

2.1.4.4 Work Practices and Job Satisfaction:

Several studies that made qualitative comparisbeeaal behaviors were examined. Chong [13]
compared the work routines and practices of XPraomdXP teams. He concluded that because XP makes
these practices more visible by the team memheguspvides a more standardized way of performing

development tasks.

In another study, Wellington, Briggs and Girard][88amined team cohesion and individual
attachment to projects in both XP and non-XP tedrhsir study showed equal or more cohesion
between members of non-XP teams than that displayetP teams. However, the study also revealed a

general lack of cohesion in the sub-teams withinrtbn-XP teams.
The last study examined job satisfaction among neesnbf XP and non-XP teams. In this study,

Mannaro, Melis and Marchesi [24] showed that XPrteare generally more satisfied with their jobs and

more comfortable in their work environments.
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2.2 Summary

The literature review [3] summarized in this sectamldressed a number of different aspects of the
introduction and use of agile methods within thitveare development industry. Scholars who research
the field of software development have attempteahtderstand how the structure of a certain company
affects its ability to adapt to process changemawiiudies have been conducted to assess the ithpact
the culture and characteristics of organization&ran the adoption of new processes. However, the
majority of these studies focused on examininggmtsjteams and their interactions in isolation ftbhm

organizational structure and its impact on the &dogprocess. This represents a gap in the field.

This study aims to address this gap by means a$a study that examines the first-time
introduction of agile practices to an organizatibnvill observe how these newly introduced agile
practices altered existing company structure, drtbée tailored to fit this structure. Througheiniew
results and observations, interpretations and osiais about this topic will be presented. Finadlhg
study will present a summary that discusses thigdiimns that company structure may be imposing on
the adoption process.
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3. Method

3.1 Research Method

From the beginning, it was decided that this stwelg exploratory. No specific hypotheses were
developed and no prior expectations were identifiestead, the study’s purpose was to closely and
continuously observe different development teantstardetermine how these teams adopted and
perceived agile methods when the methods werdrirstduced. These teams had to deal with a shift
from traditional to agile practices. This shift weasy for some members and difficult for others.
Individual members also had to deal with conflittst arose as a result of this shift, and theytbddce
various changes in overall development procesdashvihad an impact on the nature of their day-tp-da
tasks.

It became apparent that this research neededapgyeached using a qualitative exploratory
method rather than a quantitative one. Quantitatieéhods are convenient when researchers haveda goo
understanding of the area that they wish to rebdagéore they do this research, while qualitative

research is more appropriate when researcherd@emlialyze and understand a new situation.

Furthermore, when observing the project this siadxamining, the areas where this shift in
software development practices would impact weteohwgious at all at the beginning. With no
expectations and no hypothesis, it was hard to knbigh data to record, which interactions to foons
and what type of observations would eventuallyddevant since it was not clear yet how it will @ime
together. A decision was made to record as margjlslets possible as the case evolved. An assumption
was made that changes will occur in the operatioan (end product quality, the length of the aske
cycles, etc...), as well as in the personal realtatfomships between different teams, job satisfacti

etc...)

A few factors helped greatly in narrowing down sluepe of items on which to focus and in

determining which activities to record. These festoere:
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1- Being part of the project team

Being an employee at the company where this relseeais conducted facilitated the gathering
and observing of various details. Additionally,impa requirements analyst for the project that was
examined in this research gave me firsthand expegief the impact of this shift on the requirements
team as well as its impact on other teams. Beimggbahe environment before and after agile
adoption allowed me to gain a better and deepeenstehding of the specific changes that took place
within the organization. | was also able to underdtthe importance of these changes, which made it
easier later to determine on which changes to fdénslly, the understanding of the project’'s scope
and structure that | gained as a technical projeghber assisted me greatly in knowing which
questions to ask, to whom to direct these questamd what the various project members meant by

their use of certain terms.

2- Availability of direct and indirect resources

While the majority of the data gathered in thisdgtwas provided by questionnaires that were
completed by project team members, off-the-recordversations and friendly discussions provided
further details, especially when conflicts arodeisTallowed me to understand the different
perspectives that each of the project members adoptso, having access to official records like
project management documentation, different tealakverables, Sprints, and retroactive files
allowed me to determine when the comments madegogjact member were supported by official

records and when there was a mismatch of informatio

3- Personal experience

Working in the software development industry fag thst eight years has exposed me to both
plan-based and agile methods. This experience hds iheasier for me to understand the different
terms used about these methods. It has also alloweei see instances when “official” practices
were applied and followed as well as situation$iwitvhich altered versions of these practices were

used.
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3.2 Interview Format

Twelve participants were interviewed individuallyckin person for a total of twelve interview
sessions. These interviews were conducted ovesptiie of several weeks near the end of the code

development phase. The sessions lasted betweemxapptely 20 and 50 minutes.

All of the interview sessions followed the sameniat. | started by explaining the objective of
this research to the participants and obtaining ttwsent to record the interview session withigéital
recorder. At the beginning, a few examples of qaestthat were to be asked were provided and the
participants were informed that they had the righttto answer any question if they so choose, disase
to terminate the interview session at any time.eXxhe interview began, the participants were asked
specific and predetermined set of questions, oadiate. Participants were allowed to provide their
answers uninterrupted. Sometimes a question hiae tephrased if it was sensed that a participaht di
not fully understand it. Additionally, guidance wsmsmetimes given to participants to ensure that dic
not digress from the topic under discussion.

The interview questions (Appendix A) were dividatbifour sections. The first section included
guestions about participants’ current positionsy kang they had been in those positions, and ha lo
they had been with the company overall. Particpardre also asked to briefly describe their daily
activities and to define their day-to-day tasksis®et of questions aimed to gather informatioruéalioe
participant’s current status and experience wiiliofving the previous waterfall and current agile

practices in their daily activities.

In the second section, the participants were askedt their involvement with the project under
observation in this study. They were asked abarit thorkload on that project, time spent on meetjng
time spent on daily tasks, their perceptions ofusefulness of meetings, and other related a&sviti
These questions provided a deeper understanditing giractices followed by the participants and how

their daily activities were impacted by them.

The third section explored the participants’ relaships with other teams. These questions asked
them to identify the various teams with which thegularly interact and to provide examples of the
helpful and unhelpful activities performed by eaflthese other teams. The participants were engedra
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to provide as many examples as possible and t@ focihe professional aspects of their interactiiih
other teams rather than on more personal interactithese questions stepped further in exploriag th
impact of the newly introduced practices on thatiehships between different teams.

Finally, the fourth section focused on gatherimigimation related to how participants viewed
the overall experience of working on their firstlagroject. They were asked whether they had oeser
any conflicts during their involvement with the jarct, how these conflicts could have been avoided,
what they saw as the lessons learned from thisriexme, and what changes they hoped to see made for
future projects. This final set of questions preddnore insight into the areas that were negativel
perceived by each of the project members.
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3.3 Participants

The twelve participants constituted a subset ofalger group of stakeholders who are assigned
to develop new products from scratch. The partiipacluded ten males and two females with varying
educational levels and with occupations that repreesi the project’s different teams. The numbers of
years each participant had been with the compargedhfrom eight months to ten years. Participants’

experience with agile methods ranged from nonestg gxperienced.

These twelve participants were recruited becawsgerdpresented the different teams that were
involved in the project under consideration. Thiswred that different points of view were considédre
the study and that the impact of the applicatioagife methods across various teams with different

dynamics was also assessed.
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3.4 Analysis and Interpretation of Interview Result s

The recorded interviews were transcribed verbatitm text documents that were refined through
different iterations. The researcher began witlketisg to the recorded interviews and transcril@agh
word by word into a text document. The files werert analyzed by going through each interview and
reading the interview questions and answers, thagring that the answers that were provided dfddh
belong to the given question. If information refgtito a different question was provided, this infation

was then moved to the appropriate question.

The files were examined for a second time in otdesummarize each participant’s answers to the
guestions. Then, the researcher reviewed all oftinemaries in order to group together the partitgia
answers to a given question and to assign theseeas$o distinct categories. Finally, these catiegor
were themselves analyzed in order to identify commemnarks and patterns of responses. This process
allowed similar ideas and information to explainawtvas happening to be grouped together. Also the

number of participants in each category was couaseah indication of participants’ agreement.
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4. General Observations

In order to understand the results of this studg, important to understand the circumstances
surrounding the study as well as the nature amdriat culture of the company in which it took platee
following notes were drawn from my personal obsgove of the different events that took place duirin
the development of the observed project. Theserohdens were also based on my experience as-a full

time employee in the functional area where thiggmtovas executed.

4.1 The Organization

This research was conducted in a large telecomnatimics company with about 16,000
employees worldwide. This company was chosen beoafusonvenience and opportunities for access
that were the result of my being a full-time em@eyAdditionally, the fact that the teams workimgtbe
project under observation were new to agile metlugies made this choice more appealing. A radical
change occurred when these teams decided to chiagigeroject management system from a traditional
waterfall to an agile system, and this was wortbeobing and investigating. It is worth noting tkia
agile methodology was implemented in other aredisinvthis organization. However, given the largeesi
of the organization as well as the segregation éetvdifferent departments from an operational
perspective, the department where this researcltoratucted had no prior exposure to implementing
their projects in an agile fashion.
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4.2 The Teams

The teams involved in executing this project wesponsible for a particular area within the company
that deals only with internal software productseTiiternal products that they developed were fdatteo

software infrastructure that supported the compaayternal products as well as services that wezd u
by end customers. The sizes of the teams ranged3rto 18 members. However, for this project anly

few representatives from each team were directiglired

Architecture

Requirements Project
Development Management
Documentation
Functional Testing
@I Release Testing
Networking ] @I Operations
@ Monitoring

Figure 1 - Teams structure from a process flow pepective

Figure 1 shows the structure of the project teawm fa process flow perspective, while Figure 3 show
the organizational structure of each team. Figueeah organizational chart of the company and

highlights the reporting hierarchy for each deparn
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Figure 2 - Teams organizational structure
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Figure 3 — Teams structure (abstract)

From a process flow perspective, any new internadyct as well as any change to an existing interna

product has to flow through the different teamghim order shown in Figure 1. Originally, the teanese
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arranged in a sequential, waterfall-like structuiin which each team worked on the product aitvary
time and then handed the product off to the neathtdownstream. There were occasions where two
consecutive teams worked in parallel; however,ghesre uncommon.

From an organizational perspective, these teanmned to different areas or departments, as
shown in Figures 2 and 3. Furthermore, as candaeisehe organizational structure, each team roum
of teams) reported to a different management t&ifferent teams also followed different internal
processes. For example, status reports were dangeakly emails in some teams. While in othemsy th
had a weekly or bi weekly in-person meeting witbitlsuperior to discuss their work load and progjres
The same also can be seen when it came to eacts tdelinerables. Some teams had a single deliverabl
that is published for other teams to use. Othedsnhaltiple deliverables, with each provided to ane

more team.

These teams were not new to each other when taggdto work on this project. They had
worked together previously on multiple projects &ad developed patterns of interaction along with
perceptions of each other's competency and prafieabsm. Within the teams, members appeared to get
along very well with each other and to have readertkbral agreement about most of the decisions made

by the teams.

Within these projects, decisions and changes cbtatéhe project tended to follow the same
virtual waterfall-like functional structure whereetteams upstream possessed more control over the
formulation and development of the product thars¢hdownstream. It can be argued that this is what
should have happened, given that upstream teantseaomes who build the actual product, but the
downstream teams felt that they needed to have infuthe initial phases of the product developtmen

cycle. One of the participants from a downstreammtsaid, for instance:

“When you are five levels above production, you miks something because you are not
exposed to the day-to-day issues like the downstfekks”

Whether intentionally or not, the virtual organieatl structure shown also triggered certain

perceptions of the participants on different teamd assisted in shaping the dynamics of the inierec
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and relationships among them. There was the gepereéption that the level of control one had on a

particular product or project was defined by theardo which a person belongs.

Below is a description of the teams involved in piheject under observation.

4.2.1 The Architecture Team

This team was responsible for designing internatipcts and deciding which features were
needed for their development. The architecture twasconsidered the product’s owner and had the

authority to prioritize work for other teams.

4.2.2 The Development Team

This team was responsible for translating the pctgldesign aspects into code and ensuring that

new features were properly integrated into thetiexjssystem without impacting other functionalities

4.2.3 The Functional Testing Team

This team was responsible for testing the develape@ and ensuring that the delivered

functionalities matched those that had been spekifi design documents.

4.2.4 The Release testing Team

This team was responsible for testing how the dvpraduct was to be released and integrated
with the existing infrastructure as well as how pineduct settings would be configured before it is
available to the end customers.

4.2.5 The Operations Team

This team was responsible for where, how, and wheelease the product.
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4.2.6 The Monitoring Team

This team was responsible for monitoring the reddgsoduct and ensuring that it worked

properly. This team was also responsible for résgler escalating any emergencies that arose.

4.2.7 The Project Management Team:

This team was responsible for managing the ovpraject in order to ensure that every team

provided its required deliverables within speciftedes and budgets.

4.2.8 The Requirements Management Team:

This team was responsible for gathering the prodeguirements from different stakeholders.
These requirements then acted as a contract teeifisp which features would be delivered as well a

which changes would be needed to accommodate tiesséeatures.

4.2.9 The Documentation Team:

This team was responsible for documenting the griodode, its functionalities and its

configuration settings.

4.2.10 The Networking Team:

This team wasesponsible for making any necessary changes tooting@any’s network to support

the release of new products.
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4.3 The Project

The intent of the project under observation wasdéneslopment of a new internal product. From
an architectural perspective, this product intr@dlmajor changes to the company’s existing
infrastructure system. The size of this project w@ssiderably large in comparison to existing and
previous ones. The infrastructure system was resiplerfor providing the base on which the end
customer facing products run. These architectirahges meant that all of the teams in this funatio

area had to change their processes and procedueder to adapt to the new system.

When this project was initiated, it was introdutedhe project teams as a research initiative.
This research initiative was intended to only assles feasibility of the new design and to provide
recommendations as to whether or not the produstweath implementing. During the first few months
of this initiative, it was decided that the projeaiuld not be a research initiative anymore, butihdio
instead be executed as a regular and full-blowjepravith deliverables that would be implemented an
integrated within the company’s existing systeme Tiitial project plan, which was created in May.Q0
indicated that the project would be completed withitwelve-month timeframe. It is worth noting thett
the time of writing (July 2012), the project had get been completed.
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4.4 The Process

At the beginning, the upper management team maddbision to use the project as a pilot
project for testing the introduction of the Scrugil@methodology to this particular departmentoPtd
this, all previous projects were executed usingditional waterfall method. The shift from using

waterfall to a Scrum agile methodology introduceghgnchanges and forced different teams to adapt.

Prior to adopting agile practices, the differemins involved in this project followed traditional
waterfall methodologies in their software developingocess. The process was run in a fashion simila
to a factory production line where one team wonksh® project in a particular phase then handf itoof
the next downstream team. With this type of procassoject's members were only involved in meeting
during the time in which they were actually workimg the project. Short hand off and knowledge
transfer sessions were held as needed as the tpmajpged from one team to the next. Once a team was

done with their work in a particular project, thigivolvement with this project was kept to the rminim.

With the adoption of agile methodologies, the prbjaanagement team followed the traditional
Scrum process whereby the end product was to belafmd incrementally through multiple iterations
(i.e., Sprints). At the very beginning of this pess, the project management team created a lisé of
product features that would be delivered (i.e.dpod backlog), which was based on the initial desigd
architectural documents produced by the Architecaurd Development teams. As the project progressed
from one iteration to the next, modifications warade to this product backlog and these modification

added, removed, and edited the original productifea.

A two-hour planning session took place prior tore8print in order to define the Sprint's scope
and to determine which project members needed tovodved, the allocation of these members (given a
a percentage of the work time that each was todsperthe project), the tasks that these membersohad
perform and their duration, and the definitionglependencies and/or deliverables. Members were also
asked to report on any planned vacation or timeydman work that they intend to take during the

project.

Each Sprint lasted four weeks and had a limitegpescaddressing one subset of the features
identified in the product backlog. Through Stampdrueetings, the project members provided status
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updates three times a week during each Sprinbhébeginning of the project when the team sizeg wer
still manageable, the duration of each Stand-ugtingeavas 15 minutes. Later in the project, thisadiian
was extended to 30 minutes.

During a Stand-up meeting, each project member gdréef presentation about the tasks
assigned to him or her and provided an update akloigh tasks were completed and which were still in
progress. Members also reported how much timehhedyalready spent on each task as well as provided
an estimate of how long it would take them to catelnfinished tasks. Additionally, they identifidnd
tasks on which they planned to work before the neeeting. If there were any roadblocks or
dependencies that prevented them from proceedithganmiy of their tasks, they were encouraged to

declare them as well as to raise any concernsaadidduss any potential risks.

With each status update, the project manager ugppdageSprint file in order to reflect these status
changes. At the end of each Stand-up meeting,rtgjegb manager generated a burn down chart that
showed uncompleted tasks along with the remainiagable hours for the project overall. This gave
project members a good idea of the project’s ol/prafyress. Ideally, all of the tasks within a give
Sprint were to be completed by the Sprint's ené dadwever, this was not always the case. There wer

multiple occasions when tasks from one Sprint lodaktcarried over into the next.

At the end of each Sprint, a 60—90-minute Sprintere session was held within which each team
presented on what they had accomplished in théqure\sprint and what they planned on addressing in
the upcoming Sprint. If any deliverables were ala# at the time of these sessions, teams had the

opportunity to demonstrate them to the rest ofgifoeip and to answer any questions.

After this review meeting was completed, a one-hetnospective meeting was also held. This
allowed project members to comment on how the prevSprint had gone and to discuss which practices
had gone well and which had not. Members weread&ed to provide feedback about why particular
tasks were not completed and what could be dorestive the issues that had caused these delays and
improve the process. The project manager helpdéftoe the actions that could be taken to enswate th
the process improvement suggestions made by pmojectbers would be achieved. The project manager

also followed up on improvement actions that wertngd during the previous retrospective meeting.
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4 5Process Related Observations

4.5.1 Process Flow

“Business people and developers must work togethidy throughout the project.[42]

The agile principle above that is part of the agilenifesto, summarizes one of the major
dimensions of all agile methods, which is to briagether customers and all project members at the
beginning of projects and to ensure that they wogether, communicate, and are aware of any changes

that may take place during the development process.

It was evident in this project that, from an admsiirdtive point of view, the project teams were
involved and invited to various meetings. In rgaliertain team members were added to particular
Sprints only because the project managers savittbs¢ members had to be there for the project to
satisfy agile principles. These members took patthié formal development process and allocated a
percentage of their time for the project but hadasis to perform and did not even attend modtef t

Stand-up meetings since they had no tasks on vitimport.

Team Member Alliggtri](t)n Total Available Capacity Total Planned Effort
(% of full time) (o) (R
Member #1 100.00% 120 103
Member #2 75.00¥% 90 80
Member #3 75.00¥% 90 72
Member #4 30.00¥% 36 12
Member #5 5.00% 6 0
Member #6 75.00¥% 90 32
Member #7 10.00¥% 12 0
Member #8 20.00¥% 24 19
Member #9 10.00¥% 12 0
Member #10 75.00¥% 80 16
Member #11 10.00¥% 12 8
Member #12 20.00% 24 0
Member #13 10.00¥% 12 0

Table 3 - Allocation example 1
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Member #1 100.00% 120 158
Member #2 70.00% 96.6 127
Member #3 75.00% 103.5 130
Member #4 15.00% 10.1 9

Member #6 5000% | 69 | 42
Member #8 25.00%

Member #11 8.00% 11.04

Member #13 20.00% 27.6 32

Member #14 80.00% 86.4 68

Member #15 75.00% 69 78
[Member#16 [ 350 [ 5 [ 0o |

Member #17 15.00% 20.7 8

Member #18 25.00% 27 23

Member #19 75.00% 93.5 100

Table 4 - Allocation example 2

The two tables above provide examples from tweedffit Sprints and demonstrate that particular
members reported their specific numbers of hourthi® project (total available capacity) but had no

tasks to perform (total planned effort).

In Table 3, we can see that member #12 allocatgueBtent of his or her time for work on this
project. This translated into a total of 24 avd#diours; however, this team member had no assigned
tasks for the Sprint in question (for a total pledieffort of zero). Similar results can be obsernetiable
4, which shows that member #7 allocated five paro€his or her time for work on this project. This

translated into 6.9 hours of available capacity,2auo hours of planned effort.
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The previous two examples show that as per agiteiptes, various team members were formally
assigned to the project. It looked like all thenes that should be working on this project fromtsta
finish had a representative involved from the \&grt. However, in reality, some members had very
minimal involvement (and sometimes none at allhwiite project.

4.5.2 Tasks Definitions and Durations

When following agile practices, it is expected ttheg tasks that were defined during the planning
sessions would remain unchanged. However, if agihamms necessary, project managers would keep
track of such changes so that they could be ugdfdtiare estimations and planning. If, at the ehd o
Sprint, certain tasks were not completed or had lseenpleted earlier than expected, this information
was used as feedback for the next Sprint planrésgisn. This gave the project management teama goo

idea of each team member’s capacity, as well asiwheain milestones could be expected to be relache

If, for example, a team member believed that a d@mnt review task would take two hours but
the task ended up taking five, the team member dviibw how to better assess the duration of tiskista
the next time that a technical review task was dddéhe overall process. The problem here was that
because team members were allowed to extend okdiagk durations as they pleased, it was diffitault
define the actual time that a certain task shcaltd.t

One major dimension that was noted with the devetoy of this project was the ways in which
tasks were defined and tracked throughout the girbfecycle. During Sprint planning sessions, team
members had the option to define the tasks on whigjhhwere going to work in order to build a
particular feature. Members were allowed to freald tasks that they thought were necessary and
without technical leaders questioning whether drthese tasks were sufficient to achieve the deésire
goals and whether or not the tasks that they h&dediconstituted the optimal way to achieve such
goals.

In addition to this freedom, task durations werfingel freely. After listing the number of tasks

on which they were going to work during a partic@arint, team members would go back and begin to
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define how long each task would take. Again, thdegations were never validated or questioned, and n

attempts were made to optimize these durations.

During the actual Sprints, team members were aliolweadd, remove, and edit tasks as well as
change task durations without maintaining recofdbeir historical values. In essence, this defres

reason for completing a Sprint planning session

Table 5 shows that, during a given Sprint, the teatended 16 Stand-up (STU) sessions. The
numbers represent how many hours each project nrdmalddeft in his or her allocated capacity. A
positive number means that this member had extaeswhile a negative number means that his or her
task durations had exceeded the amount of timeaatd for these tasks during this particular Sphint
can be observed that for some members the numbanged from one Stand-up meeting to the next
(these changes are highlighted in yellow). Thisdats the addition, removal, or modification of a
particular task. It is also observed that some negmvere added to the Sprint after that Sprintedar
while others were removed halfway through (thesgaimces are highlighted in gray).

Name STU | STU | STU | STU | STU | STU | STU | STU | STU | STU | STU | STU | STU | STU | STU | STU
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Me#zber 04 |04 |04 |244 |04 |36 |36 |36 |36 |36 |36 |36 |-36 [36 |36 [o04
Megber 768 | 768 [ 108 [108 |52 |52 |52 |-132| 132132132 [ -132] 132 | 132 | 232
Member 5
56 [56 |56 |56 |56 |56 |56 5.6
#3 6
Me#zber 64 |04 |osa |04 |oa 04 |04 |04 |04 |04 |04 |os |oa |04 |04 |oa
Megber 56 |o 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Me#gber 56 | 43224 |24 |24 24 |24 |24 |24 |24 |24 |24 |24 |24 |24 |24
Member | o [ 59 | 09 [-00 [-00 |-00 [-00 |09 [-00 |00 |00 [-00 |00 |09 |-00 |-09
#7
Meﬁgber 56 |-432]|24 |24 |24 24 |24 |24 |24 |24 |24 |24 |24 |24 |24 |24
Me#r#gber 096 | 096 | 096 | 496 | 496 | 496 |-16 |16 |16 |-16 |-16 |[-16 |16 |16 |-16 |-16
Member
56 |56 |56 |56 |56 56 |56

#10
MiT]ber 0 0 0 0 0 0 0 4 4 4 2% |26 2% |26 |26 |26
MzTger 134 | <179 | 179 | 179 | <179 | 05 | 65 | 65 | 65 | -65 |25 | 25 | -25 |25 |25 | -25
MiTger 08 |-08 |08 |08 |08 |-08 |-08 |08 |08 |08 |-08/|-08 [-08]-08 |08 |-08
M;T Aber 56 |56 |56 |56 |56 94 | 106 | 106 | 106 | 106 | 206 | 106 | 106 | 106 | 106 | 346
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Member

il 112 122 [ 122 | 122 | 122 | 122 [ 122 [ 122 | 122
MiTger 12 |12 12 |12 |22 16 |16 |26 |16 |16 |16 |26 |26 |16 |16 |16
MZTYber 36 | 36 | 36 |36 |36 |26 |36 |36 |36 |36 |24 [24 |24 |24 |24 |24
MiTger 56 |56 |56 |56 |56 56 |56 |56 |56 |56 |56 |56 |56 [56 [56 |56
Member

g |t 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Mir;(t;er 51 | 458 | 458 | 458 | 458 | 458 | 458 | 458 | 458 | 458 | 458 | 458 | 458 | 458 | 458 | 258

Table 5 - Over allocation example
Team Sprint Allocation Total Available Capacity Total Planned Effort
Member (% of full time) (Hours) (Hours)
Member #1 85% 106.4 106

By looking at specific data (Table 6), we can $ed member #1 has an available capacity of 106.4

Table 6 - Member #1 allocation

hours and a planned effort of 106 hours. Tabledsvstthat in the first Stand-up meeting (STU 1) this

member possessed an extra available capacity dfows. Member #1 had six assigned tasks assigned

with the following durations:

Task # 1 — 20 Hours
Task # 2 — 20 hours
Task # 3 — 10 Hours
Task # 4 — 8 Hours

Task # 5 — 24 Hours
Task # 6 — 24 Hours

In Stand-up #4, task #6 was removed, which cadsediember’s extra capacity to increase to 24.4

hours.

In Stand-up #5, task #6 was re-added, which caeisied capacity to drop back to 0.4 hours.

46




In Stand-up #6, a new task was added (Task #7)anithiration of four hours, which caused this
member’s extra capacity to drop to -3.6. This mélaistmember’s planned effort exceeded the time
allocated for this project.

In Stand-up #16, two task durations were changbd.duration of task #6 was dropped from 24
hours to 12 hours, and the duration of task #7imeeased from four hours to 12 hours. This catised
member’s extra capacity to become 0.4 hours. Amdttieg to observe in table 5 is that some members
joined the project part way through the Sprint (rhers #3 and #15), and that some members left the
project during the Sprint (member #10).

Looking at the data this example demonstratesyitlie seen how project members were able to
add, remove, and modify tasks from one Stand-ubemext during a particular Sprint. It can bensee
that even the members themselves were freely amltbdemoved from Sprints after they have already
started. As mentioned above, Scrum practices ditiait the tasks defined within a given Sprint &thou
not be altered. This obviously did not happen here.

There is a good reason to avoid alteration to mdrasks. In the Scrum method, the rate at
which a team finishes its tasks is used to caleuddtat is called the team’s “velocity.” A team’daaty
value is used in future Sprint planning sessiorarder to determine how much work to assign. For
example, if a team starts a Sprint with a planrfémiteof ten hours and can only complete eighthafse
ten hours by the end of the Sprint, during the 18ptint planning session, it will be noted thasttdam
can handle only eight hours of work and more réaljdanning can be done. Defining and tracking
different team velocities assists in the creatibmore realistic project timelines. It also assystsject
managers in estimating the timing of major milessr-urthermore, team velocities can be used as

benchmarks when planning other projects.

This is another example that shows how the agdetjmes were tailored by this organization to fit
the existing structure with its existing proces$#gh members working on other projects and having
balance the work needed for this project with otheks they had to complete, the members were often

changing their tasks to meet these demands.
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4.5.3 Over-Allocation of Team Members

At the Sprint planning sessions, team members agted to define their allocations, which were
represented as a percentage of the time that theldvallocate to work on tasks related to the mtoji
was noted that some members were always over-tdihoahere the sum of their task durations within a
given Sprint exceeded 100 percent of their timeu@agng 40hrs/week). This issue came up multiple

times for more than one person, and it was ne\lgrdddressed.

For example, over-allocated team members nevemexga review sessions with their leaders to
determine whether their task durations might bémped or adjusted. Project leaders never suggested
the addition of another resource to assist withaewrkload. Over-allocations were simply noted sy

project manager, and the manager’s expectatiorthdéagiven Sprint were unaffected.

Below is an example of one member’s allocation ¢lrercourse of ten Sprints. This allocation
changed within the same Sprint from one Stand-apise to the next; for this reason, the numbergviel
represent average allocation per Sprint.

Sprint #1 #2 #3 #4 #5 #6 # #8 #9 #10
Hours | 14.73 | -21.066| -17.25| -37.27 | -9.28 | -13.2 -5.08 -0.6 0.8 |-22.72

Table 7 - Member allocation over multiple Sprints

This member had an extra capacity of 14.3 houBpiint #1. As he or she moved from one
Sprint to the next, however, the sum of this pesstasks was greater than the time allocated foh ea
Sprint. In Sprint #2, for instance, the sum of thismber’s task durations was almost 21 hours nianme t

was allocated.
This person was over-allocated in eight out ofSenints and this over-allocation ranged from 0.6

to 37.27 hours. This over-allocation resulted ifinished tasks being carried over from one Sprrnhe

next.
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4.5.4 Team Size

Initially, the project team was made up of 14 merspmore members were added as the project

moved from one Sprint to the next. Below is the hanof project members for each Sprint.

Sprint # | #2 #3 #a #5 #6 #7 #8 | #9 | #10
Members | /1 13 18 19 19 21 20 20 | 20 | 20
Count

Table 8- Team size over multiple Sprints

Due to the large number of members, Stand-up mgetiere extended from 15 minutes to 30
minutes, yet these meetings were still not longughdo address all of the updates on which project
members wanted to report. Project members wereddikeep their updates short. Instead of adagssi
the tasks on which they were working by descripttbey began to refer to them by using the tasks’
numbers on the Sprint sheet. This made it confulsinthose project members who were listening over
the phone and did not have access to the Spriet.9Bertain project members mentioned that thisemad
the purpose of the meeting obsolete as they di#mmt for which tasks the other members were giving

updates.

4.5.5 Conflicts

Various conflicts arose during the course of thmqmt. Most of these conflicts were minor and
were easily and quickly addressed; however, onicphar conflict created tension between a fewhef t

teams and it took multiple weeks and numerous mgetio reach agreement about how to resolve it.

The architecture and design of the new internadypcbin development relied on the replacement
of some existing components with new componentsawbald deliver similar functionalities. One of the
components that were going to be replaced wasadbase system upon which the Release Testing team

relied for multiple reporting tasks.
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Because the project involved an agile approachRélease Testing team was involved in
multiple meetings at the early stages of the ptojéhin which the architecture and design of tieevn
components were discussed. It is difficult to sdnether the Release Testing team was attending these
meetings but did not pay close enough attentiomhtat was being discussed, whether they never &gtual
reviewed the architecture and design documentsthehéhese documents were not clear enough, or
whether the replacement of the database was sinepigr discussed, but the Architecture team seemed t
have assumed that the Release Testing team haolmiems with the product’s design and that thestatt

team had acknowledged and accepted the databdseeamment.

The conflict arose when the development cycle imsst done. A requirements gathering
session was held in order to ensure that changés &xisting components were understood by thradea
who would be impacted by these changes. In additinDevelopment team also built an extra
component that replaced most of the critical répgriunctionalities that were provided by existing
components. This meeting aimed to ensure thatépiscement component is also understood by the res
of the teams.

At this point, the Release Testing team raiseattimeern that, although their database was being
decommissioned, they still needed to perform ttegjular reporting tasks in the same way, and foat,
this reason, the development team needed to théhd &8 new component in order to provide the same

functionalities.

The Architecture and Development teams were upikttiis request because they were already
behind schedule and were trying to finish theirkvéxlso, they disagreed with the Release Testingite
that the functionalities that they were askingv@re in fact critical. They explained to the Reteas
Testing team that the components of the new proslaatd behave in a different fashion than the

existing components and that this would cancehtrerd to accomplish the same reporting tasks.

The Release Testing team argued that if, for aagae, the new product’s components did not
deliver on what they had promised, the team woakteho revert to performing its reporting tasks the
way in which they do them today. However, sincertheesent database system was going to be taken

away, they would be stuck and would need an altema
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Several meetings were held in an attempt to reantmon ground; however, these meetings
mostly ended in frustration and finger pointingeTArchitecture and Development teams accused the
Release Testing and Operations teams of not uateliag how the new product would work and of
being opposed to change. For their part, the Rel€asting and Operations teams said that the
Architecture and Development teams did not undedsthe importance of these reporting tasks because
they were unable to see what actually happens weerproducts are integrated and deployed and that,
when a critical issue does come up, the resultiseofeports that the Release testing and Operatanss
generate are what makes resolving them possible.

In the end, all of the teams agreed that, forithe being at least, no further development would be
done, but because the product would be introduteclitiple phases, new requirements would be

considered before the phase in which the datalyasens would in fact be removed.

4.5.6 Lessons Learned

The project management team held a “lessons |€asesdion after all development activities
were completed and before the beginning of deployniéhe purpose of this session was to review how
the teams’ first Scrum project had gone as weli@s it had been perceived by different teams. Faeklb
was gathered through a survey prior to this revieeting. Further feedback was provided during the
meeting, and action items were discussed. Twemgyténdividuals accessed the survey, but only 118 fu

completed it.

Items that were mentioned as helpful aspects oBtnem process included:

that it promoted good team work and better comnatian;

« that various teams liked the agile approach (degmos, progression from product backlog to
Sprint);

 that the development team was able to carry on warly in the project without having to wait

for documentation; and

« that most of the members stayed on top of any sstha arose.
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The items that were mentioned as unhelpful aspdtte Scrum process were:

« planning/estimating without complete information;

» use of a large team;

* resource constraints;

» deadlines for testing were not extended;

 the product backlog was task-oriented and not rements- or use case-driven; and

« alack of status meetings.
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4.6 Summary

It can be observed that various factors affectedettecution of this project. Introducing a new
product to the company’s existing system whilehatgame time changing completely the ways that the
teams executed their projects (i.e., through tleeafisScrum) was a big challenge and it changed the

dynamics of the teams that were involved.

One major thing that can be observed is that e tmembers’ roles were not redefined in any way
to fit the new agile process. These members foltbthe traditional waterfall method when assigned to
other projects. Then they were assigned to a nde @wject, however, their roles in the new prbjec
were still the same as it would have been undetréuitional waterfall process. In theory, they eged
to be engaged from the beginning of the projectifTdictual involvement though took place only when
the product was ready for them to work on it, alhdfethe previous project phases were completedra
a typical waterfall process). As a result, some kmensibecame unaware of how the product development
plan progressed and when it was time for themkie tever the work, various conflicts and

misunderstandings came up.

Another issue to point out is the over allocatibs@me members almost in every Sprint. This issue
along with the poor management of tasks definitiams durations caused the project to go over timae a
over budget. The members seemed to struggle wethdttempts to fit the newly introduced agile
process. They were not instructed to change ttadittonal way of performing their tasks beforeythe
were shifted to follow the agile practices. It wasto the team members to adjust to the newly doiced

agile process and somehow make things work.
The following sections present the results of witaws with different members of the project. These

results are analyzed in conjunction with the olstons described in this section so as to present a
possible explanation of the observed results.
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5. Interview Results

Twelve participants were interviewed individuallycdhasked a series of questions ( Appendix A).
This was done in order to gain an understandinbeif backgrounds and experiences within the

company as well as within their current teams.

The interviews lasted between 20 and 50 minutesh Rarticipant was asked to briefly describe his
or her day-to-day tasks and responsibilities alwith his or her interaction with the project in gtien
(the first project to be conducted using an agiéthad in the department). Participants were alkedato
name those teams with which they interacted omgalae basis and to give examples of helpful and
unhelpful behavioral patterns that the other tedemonstrated.

The interview questions aimed at exploring eachtegerceptions of the other teams. The
participants were encouraged to provide exampldseif experiences working with the other teams.
They were also asked about their perceptions cdgfle methodology and Scrum in particular. These

comments were aggregated, categorized and sumichamitiee upcoming sections.

Participants and responses were grouped togetlgghidevel, general categories and placed in an
order that is sometimes different from the ordewhich they were originally provided. For each
“helpful” and “unhelpful” category, a number is adtlin brackets in order to indicate how many times
this category was mentioned in the interviewshtiidd also be noted that each participant did not
necessarily work with all of the other teams antiiss reason might have had nothing to say abimut t

teams with which they did not work.
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5.1 Perception of Scrum

As stated earlier, the company in question adathie®crum method as its agile software
development methodology. Interview participantsenesked to describe their experiences working with
Scrum practices for the first time in the contexthis particular project. they were asked spealfic to
provide examples of how managing the project bggiain agile method affected their daily tasks.

Responses are categorized in Table 9

Helpful Unhelpful
» Early Involvement (3) « Extensive/Long Meetings (9)
» Good Tracking of Project Status(5) « Attendance Problems (2)
* More Flexibility (2) e Poor Communication (2)
» Early Deliverables/Demos(3) » Lack of Collaboratior{2)
» Time Savings (1) « Distorted Purpose of Meetings (2)
» Early Discovery of Problems (1) » Process Problems (5)
e Useless Deliverables (1)
« Lack of Technical Leadership (2)

Table 9 - Perception of Scrum

When asked about helpful aspects of the Scrum psotiegey indicated that the new methodology
engaged different teams early enough in the projéwty reported that this had a positive impachow

various tasks were conducted. The following is pakicipant’'s comment:

“Agile is good in the sense that the testers gatlved in the requirements phase and got to work
with the developers so that they were involvedyeam| and knew how to test the requirements as
they come along.”

Participants also indicated how different tools arktings used in the agile process (e.g., the
Stand-up meeting, retrospectives) helped themdp kmack of the project’s status. The process kg
the communication between the teams very structamedormalized. Within each Sprint, every team
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member knew exactly which meetings to attend amdtoareport on their tasks. This was done in a

straightforward manner.

The Scrum process is formed from multiple Sprietgh with a limited scope or set of tasks, and
certain team members understood this as one fietbassisted teams in becoming more flexible with
their tasks. Work was done in small incrementsamdchange could be easily spotted. Affected teams

were able to react to any change that arose andtatgir tasks accordingly.

The Scrum process also allowed different teamsaid woncurrently, which had a great effect on
time savings. This also allowed teams to discoveblpms and bugs early on and to fix them with

minimal impact to the overall project.

When asked about non-helpful aspects of the Scrageps, a majority of the participants
indicated that the number of meetings they hadteémd was of great significance to their work. Ener
was a lot of overhead associated with disconnedtorg the tasks on which they were working before
the meetings and then connecting back to these &dde the meetings were completed. Additionahig,
participants had to prepare for these meetingsdardo be able to provide meaningful status repdithe
number of meetings that participants had to attealdngside meetings for other projects - took Ugiga
chunk of their days and they viewed these meetisgs waste of time. The following is one particifman

comment:

“Most of the people are taking this agile methodpgl@as something that was slowing them down

because they have to attend different meetings.”

Furthermore, it was difficult if not impossible fiad a meeting time that worked for everyone.
Team representatives were not always able to atbeey meeting and provide status updates, and this
resulted in incomplete views of the project’'s statu

Because of the limited duration of the Stand-uptings, litle communication flowed between

the different teams and many discussions were takne, which deprived the rest of the group from

being able to follow up on the resolutions or diecis made in these offline meetings.
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Short Stand-up meeting duration also negativelycadfd the purpose of the meetings. As noted
earlier, some team members tended to refer to tdwis by their numbers rather than by their
descriptions, and others members who were on tbeephad no idea to which tasks they were referring.
The purpose of the Stand-up meetings was to spwarkeness of different teams’ progress, but these

meetings ended up involving only vague status teppsessions.

At the end of each Sprint, each team possessddadgiverable to demonstrate to other teams,
and some of these demos were deemed “uselesseinytiners because they knew that the Sprint’s
duration was too short to produce a meaningfuldedible. Because they had to deliver something, the
sometimes delivered a “half baked” deliverable thay knew could not be tested. The following ig on

participant’s comment:

“You can have deliverable at the end of each itendbiut what you deliver you know it is lacking
some functionalities so that it can’t be testedst@ies will get back to you saying it doesn’t have t

feature, but you already know that.”

Finally, the fact that team members were able th eemove and defer tasks during any Sprint
created confusion as to whether the addition ooketnof these tasks was in fact essential and velneth
these additions and removals were the best appfoaealchieving the team’s overall goals. In general
technical leadership, where team leaders or masalgeide whether or not a given task should bechdde
was highly preferred by one of the participantsrdetting the project members themselves freely

manage their own tasks.
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5.2 Perceptions of the Architecture Team

The Architecture team is responsible for desigmiag products as well as adding new features
to existing products. It is usually one of thetfisams to be engaged when a new product is kttiat
They were considered the product owner of thisgatognd had the authority to decide which feattoes

consider and which features to eliminate as wellas to prioritize these features.

Helpful Unhelpful
» Taking Ownership (1) » Lack of Involvement (1)
» Good Response Time)(2 e Lack of Understanding (5)
» Provides vision (3) » Disagreement4)

» Provides Technical Assistance (4)

* Good Communication (1)

e Collaboration (3)

Table 10 - Perception of the Architecture team

Ten participants identified the Architecture teasrageam with which they interact on a regular
basis. These participants provided the followingregles of helpful patterns of behavior.

The architects tend to take ownership of projebhey act as the product owners, and they
review all of the features that are being develagedi any requirements that are being capturedderor
to ensure that these features and requirements\aith the overall vision that they have set fgieen
project. They also provide the members of othenteaith necessary technical assistance and regpond
their inquiries in a timely manner. They communécealearly with other teams and collaborate withrthe
in order to ensure that everyone stays on the gage. The following is an example of a participant’

comment:
“They are the glue between different groups andifate communication.”
As for non-helpful patterns of behavior, interviparticipants stated that the architects are not as

heavily involved in implementation as they shouéd Bhe architects tended to see things from a
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particular point of view that sometimes lacks ademtanding of the specific ways in which certain
teams operate. They sometimes make assumptionstakbdeasibility of certain project tasks with
regard to how soon or how easily these tasks caotpleted that are sometimes far from the reality.
They are also very opinionated and tend to disotirdrs’ requests when conflicts arise. They trigdoe
their own way, even if it means disagreeing witheos. The following are examples of participants’

comments:

“Architects are sometimes superficial; they assuha things they design should work, though

they are not sometimes as easy as they think.”

“They do not always understand how things workaality.”
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5.3 Perception of the Development Team

The Development team is responsible for transldtiegproduct’s design and architecture into
code. They develop code for new products as wdbrasew features that are introduced into existing
products. The Development team ensures that tregdaatures are integrated properly within the

existing system. They also help with troubleshaptgssues that may be related to code deficiencies.

Helpful Unhelpful
* Good Response Time (3) e Poor Work Quality (2)
e Takes Ownership (1) « Bad SW Release Time (1)
e Good Communication (4) « Disagreement (1)
» Provides Technical Assistance (5) e Poor Communication (2)

e Lack of Ownership (1)

. Co-location problems (Lack of
Trust/Comfort) (3)

*  Availability (4)

e Lack of Documentatiofi3)

»  Slow Response Time (1)

Table 11 - Perception of the Development Team

Nine participants identified the Development teanaaeam with which they interact on a regular
basis. They provided the following examples of hélpatterns of behavior that they have

observed/experienced.

The developers always take ownership of the tdslMsare assigned to them, and they respond to
any inquiries in a reasonable timeframe. They comioate well with the other teams and help to darif
issues that are code-related in a simple mannerfdllowing is one participant’'s comment:

“They give you the answers you need to do testing.”
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The participants also identified the following nbelpful patterns of behavior. Because the
development team has to perform regular codingstaskddition to providing support for production
(end customer) issues, they were sometimes unabianage the two effectively. The development
team was involved in providing support efforts fimoduction issues if it was suspected that theisea
could be a problem with the code. It was perceibad the development team provides a poor support

service. The following is one participant’s comment

“There should be a group that just supports prdducissues versus a group that works on
development. | think we have failed to do that andesult there is no effective support provided

by development team.”

The Development team also kept pushing the relirasdines for their software, which left the
downstream teams with very little time to complisteir tasks and meet the project’s overall deadline
Also, when support issues are escalated to theyrteinel to push back. The communication between
them and other teams at this point tends to bebbaduse they do not like to hear that their codg ma

have caused problems in production.

Most of the time, developers are quite busy amsldffiects their availability and response time.
This lack of time also affects the Development taaahility to provide initial documentation that stu

be referenced by other teams until official docutaton is available.
Finally, the fact that the Development team isamwtocated with most of the other teams creates

a huge fracture in personal relationships; othemtenembers do not have a sense of trust or commfibrt

members of the Development team.
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5.4 Perception of the Functional Testing Team

The Functional Testing team is responsible foirigsleveloped code. They also ensure that

delivered functionalities match those that havenlmmecified in design documents.

Helpful Unhelpful
 Good Response Time (1) » Poor Reference to Documentation (1)
»  Collaboration (2) » Lack of Technical Agreement/
*  Good Work Quality (6) Understanding (3)
»  Provides Technical Assistance (3) * Poor Communication (1)

Table 12 - Perception of the Functional Testing ten

Seven participants identified the Functional Testeam as a team with which they interact on a
regular basis. They have provided the followingregbes of helpful patterns of behavior that theyehav

observed/experienced.

The Functional Testing team provides great techaigsistance and always responds in a timely
manner. They try as much as possible to collabevikeother teams in order to ensure that they
understand what is being worked on. The qualitthefwork that the Functional Testing team delivers

excellent and they try to comprehensively testtibfevare.

“If there is something wrong with the product, then find it unless it is very subtle or a corner

case that would not easily come up.“
Participants also identified the following non-Helgpatterns of behavior.
The Functional Testing team tends to ask questltatscan easily be found in existing

documentation. They also provide big documentatibascannot be easily referenced when other
members want to find out what is or is not beirgjed.
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When production issues arise, the Functional Tgséam tends to have a different understanding
of the problem at hand than other teams like Ojmraitand Release Testing, which causes the issue to
take longer to be addressed or resolved. The sppliesito identifying defects.

“Sometimes they do not have the understandingeofauirements or the design and if they do

not know how it supposed to work, they cannotbilit a defect is and what is not.”

Finally, the Functional Testing team is regarde@akted and as not having much interaction or
communication with the members of other teams.
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5.5 Perception of the Release Testing Team

The Release Testing team is responsible for tebtimgnew products will be released and
integrated with existing infrastructure. They alsaesponsible for tuning and configuring these

products in order to provide the best possiblequarance.

Helpful Unhelpful
* Good Response Time (2) . Lack of Ownership (2)
»  Approachable (1) . Late Changes (1)

. Conservative (1)

. Engagement Problems (8)

. Poor Communication (2)

. Lack of Extensive Research (4)
. Poor Work Quality (6)
. Low Technical Skills (2)

Table 13 - Perception of the Release Testing team

Nine participants identified the Release Testirmgreas a team with which they interact on a
regular basis. They provided the following exampmlEkelpful patterns of behavior that they have

observed/experienced.

For the most part, the engineers are approachatlleespond in a timely manner.

“They provide reasonable feedback within the av@#aime they can allocate for our tasks.”

Participants also identified the following non-Helgpatterns of behavior. In general, the Release
Testing team appears to be caught up in managoduption issues and this seems to affect the gualit
their work. They are viewed as very conservativemitt comes to embracing change and new ideas. The
fact that they are so busy makes it difficult floemn to provide feedback in a timely manner; it atskes

it difficult to engage them in technical conversas. At times when the Release Testing team was

64



engaged, they barely pay attention to what is bpingosed and only respond when things come their
way. They are also viewed as having low technikiélsswhich is a result of not researching issaksad
of time and ending up in situations within whicleytdo not know what to do and in which they end up
trying resolutions that may not be optimal. On¢hef participants mentioned that this is not andssu

not having enough time or resources; it is an isguew technical skills.

“Is it a resource issue? | don't think so, not lretsense that you do not have enough resources
but rather it is a quality issue."”
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5.6 Perception of the Operations Team

The Operations team is responsible for releasimgpreducts and features. They decide the
release times for products in every location thatdompany serves. They also assess the necessary

resources for each release.

Helpful Unhelpful
. Takes Ownership (2) . Poor Communication (3)
. Slow Response Time (2)

Table 14 - Perception of the Operations team

Three participants identified the operations teara geam with which they interact on a regular
basis. They provided the following as examplesadftul patterns of behavior that they have

observed/experienced.

The operations team members take responsibilitaridrownership of issues that are not even
necessarily their own. They do testing on behathefengineers when needed and never drop a taisk th
is assigned to them.

“They do not drop any tasks."

Participants also identified the following non-Helpatterns of behavior. They are a very busy

team and it is difficult to get their attention.éiihresponses are also slow.

“They used to give us good feedback but not anynTdrey used to read our docs but not so

much recently. “
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5.7 Perception of the Monitoring Team

The Monitoring team is responsible for monitorie¢eased products in order to ensure that they

work properly. This team is also responsible faoheing or escalating any production incidents.

Helpful Unhelpful
* Takes Responsibility (1) e High Turnover (1)
* Good Response Time (1) « Lack of Expertise (1)
e Poor Judgment/Low Work Quality (1)

Table 15 - Perception of the Monitoring team

One participant interacted with the Monitoring teama regular basis and provided the following
example of helpful patterns of behavior that herar observed/experienced.

Because the Monitoring team is on the front libégkes responsibility for any issue when it
comes up and tries as much as possible to respantimely manner.

“They are the ones working day and night in shiftkeep an eye on the system."

The participant also identified the following noahbful patterns of behavior. Due to the nature
of the job (e.g., having to rotate through differghifts, dealing with stressful situations on guiar
basis, not enough pay), the Monitoring team appeastuggle with keeping their resources and téods
have a high turnover rate. This impacts the qualitthe work that they produce. Experienced members
leave the team and new members must strugglethatilget up to speed and gain a better undersigndin

of the details of their day-to-day tasks.

“They escalate issues that might not need escalatial miss important ones.”
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5.8 Perception of the Networking Team

The Networking team is responsible for making amgrge to the company’s network in order to

support the release of new products and features.

Helpful Not Helpful

» Good Response Time (1) . Poor Communication (1)

. Slow Response Time (1)

. Lack of Professionalism (2)
. Poor Work Quality (1)

Table 16 - Perception of the Networking team

Two participants identified the networking teanmaasam with which they interact on a regular
basis. They provided the following example of helgfatterns of behavior that they

observed/experienced.

When dealing with the Networking team within thalme of testing and staging, the team

provides responses in a timely manner.

“We have a very positive experience with them ijirsga they tend to get things done relatively

quickly.”

The participants also identified the following nloekpful patterns of behavior. The perception of
the participants seems to be reversed when asked hbw the networking team deals with production
issues. While the networking team seems to be nemgonsive when it comes to the development,
testing, and staging issues, it tends to exhibivskesponse times and avoids in-person conversation
when it comes to supporting production issues.s Thiurn affects the communication between the
networking team and other teams. The Networkiagitelso reflects an unprofessional image when
dealing with production issues because its firspoase is to push back and deny responsibility when
these issues arise. Indeed, they must be “foreetivestigate further.

“They avoid taking responsibility.”
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5.9 Perception of the Project Management Team

The Project Management team is responsible for gimgavarious projects in order to ensure that

every team provides the required deliverables wiipiecified times and budgets.

Helpful Unhelpful
» High Level of Professionalism/Good Work «  Poor Management Skills (7)
Quality (8) e Poor Project Status Delivery (3)
* Good Planning/Management( 3) »  Forces Schedules (1)
¢ Good Communication (2) +  Extensive Meetings (2)

*  Poor Communication (4)

Table 17 - Perception of the Project Management tea

Nine participants identified the project managenteain as a team with which they interact on a
regular basis. They have provided the followingregbes of helpful patterns of behavior that they

observed/experienced.

Participants saw a lot of value in the Project Mpamaent team taking over responsibility for
organizing meetings and keeping track of diffetasks and their progress. Participants also beliévat
the level of communication provided by this teanswaod enough to keep them up to date about the

project’s overall progress and status.

“In terms of estimating and planning, | think thiegve done a good job just relying on what we

provide rather than forcing their schedule.”

Participants also identified the following non-Helgpatterns of behavior. On some occasions,
the Project Management team loses control ovemietings and the meetings’ participants begin to
digress. This is regarded as a huge waste of tenause further meetings must then be scheduled in
order to address issues that were not fully dismligsthe first meeting.
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Furthermore, some participants struggled to gailear understanding of the different tasks of
the project and how these tasks were progresshey believed that the communication provided by the
Project Management team lacked detail and thatwesg forced to reach out to other resources ierord
to get the information that they needed.

A couple of issues were raised that might not bellyhelated to project management but were
still regarded as the responsibility of the Pro)deinagement team. One of these issues was thedao€i
certain schedules or timelines onto project padiots.

“There might be an emergency where they tell usgrdy have two days and have no choice.”

The other issue involved booking a large numbemeétings. This is mainly a result of following

an agile methodology.

“Too many meetings and scheduling conflicts.”
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5.10 Perception of the Requirements  Team

The Requirements team is responsible for gathgmiaduct and feature requirements from

different project stakeholders. The requiremeras tiey gather act as a contract that specifiestwhi

features will be delivered at the end of the progexcwell as the changes that will be needed to

accommodate these changes.

Helpful

Unhelpful

e Cross-Team Communication (1)

»  Plays an Important Role (1)
*  Good Work Quality (1)

. Good Requirements Gathering Process

)

Requirements Review and Approval
Problems (1)

Long Requirements Completion Time (1)
Poor Follow Up (2)

Low Technical Skills (2)
Unclear/Complex Requirements Wording
(3)

Poor Communication (2)

Table 18- Perception of the Requirements Management team

Six participants identified the requirements teawa &eam with which they interact with on a

regular basis. They provided the following as exspf helpful patterns of behavior that they

observed/experienced.

The Requirements team does a good job of bringiifereint teams together and manages cross-

team communication between these teams. They f@lowll-structured process that helps in gathering

requirements properly and in a timely manner.

“They handle cross-team communication and ensuakwthen there is a dependency or a

conflict that the appropriate needed individuallkt® one another.”

The participants also identified the following nbelpful patterns of behavior. The Requirements

team takes a long time to complete its requiremditiis is regarded as impacting productivity beeaus

other teams must wait for them to do complete ¢dggirement. The Requirements team is also notn to
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of the projects in the same way as the project genseare, and when changes happen downstream,

requirements are not necessarily updated to rdfiese changes.

The Requirements team is also not a technical gisupthers find it annoying to have to explain

things to them in order to bring them up to speedhe projects.

“They have very low or completely no technical klealge of things they are asking questions
about.”

The team also words requirements in a specific &timat may not always reflect what

participants would like to convey, and the levetommunication that they provide to other teanmots

always up to those teams’ expectations.
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5.11 Perception of the Documentation Team

The Documentation team is responsible for documgmiroduct code, functionalities, and

configuration settings.

Helpful Unhelpful

» Useful guides for completed projects (1) » Lack of Documentation for Certain

Projects (1)

e Lack of Documentation Tasks in Sprints

@

Table 19 - Perception of the Documentation team

Two participants identified the documentation tessra team with which they interact on a
regular basis. They provided the following as exaspf helpful patterns of behavior that they

observed/experienced.

The Documentation team usually provides good guiclesompleted projects. Most of the
downstream teams use these guides when issuesiaditbese teams consider the guides to be very

helpful.

The participants also identified the following nbalpful patterns of behavior. While a project is
still in progress, there is usually not enough doentation to help the various teams understandtbow
carry on certain tasks. For example, when a test@mment must be set up, teams usually refer to
project’'s documentation in order to understandctiraponents that need to be deployed. These teams us
the Documentation team to determine whether theramy dependencies and how to configure certain
parameters, among other things. A lack of docuntientén such stages causes these other teamsrd spe
more time investigating these issues. Also, whekstare added to Sprints, the documentation te@® do

not seem to add enough tasks to cover the needdd wo

“There is not enough documentation.”
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6. General Discussion and Implications

In an ideal world in which agile rules are easiipked to any company’s processes, one would
expect agile project teams to possess a numberpafriant characteristics. Agile teams are expetcted
be responsive, to communicate effectively and gaaild to always be aware of each other's progieds
project updates. It is also expected that any gsthat can impact the project are discovered eendyare
resolved with minimal conflict and disruption. Theoject manager should be able to track the pragres
of individual team members and provide good estonatof when defined milestones and project
completion will be reached.

In reality, this is rarely the case for most ofjlmicompanies in the software development
industry. The adoption and implementation of agikthods sometimes poses a real challenge. This was
observed in this case study both through the feddpvided by participants and through the pagtern

and events that took place during the duratiomefesearch.
This section introduces the limitations of thisdstuThis will be followed by brief summaries of the

major findings of both the observations and innwiresults sections. These summaries will assishin

attempt to explain the situation at hand and tatifievarious observed patterns and behaviors.
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6.1 Limitations

This study possesses several limitations. Thelfirstation is related to the research
methodology and design used in this study. Theystelied on a qualitative approach, which, unlike
guantitative methods, does not build on existingdilyeses but rather attempts to approach the oksear
topic in an exploratory manner. The researcher ahploys qualitative methods, tries to build an
understanding of the situation at hand with miniaradl sometimes no background of what is occurring
within it. The researcher then extends further prodides his or her own explanation and analysihef
situation based on his or her personal perceptlbisstherefore obvious that this form of research
depends heavily on the researcher’s interpretatibmndat has been said and observed and thatatygu
is a reflection of the researcher’s skill and ditige. For this reason, it is possible that theriigslin this
study may be based on incorrect interpretatiorib@flata. It is also worth noting that | am an
experienced professional who has worked on muligiée projects prior to this study and possesses a
good knowledge of both the research area and didg’stparticipants. This has hopefully allowed roe t
correctly interpret, understand, and analyze mgifigs. Furthermore, assuming any bias existed as a
result of me being a member of the observed prdjleetabsence of prior hypotheses and assumptions a

the beginning of the study worked against the erist of any bias.

The second limitation is related to the size ofgample. Its results are based on the responses of
a limited number of participants. The comments f@edback provided by this group represent a small
subset of professionals working in the softwareetigyment industry and may not be representative of
the industry as a whole. However, the variety afcsglizations and occupations of the professionals
involved in this study make up for the small sargife and provide a good sense of the impact of the

first-time adoption of agile methods within a vayief teams that possess different functional ssope

The third limitation is related to the fact that tstudy observed only one project. This introduces
the possibility that some of the observed pattemag be specific to this particular project and leenc
cannot be used to draw general conclusions abewtdbption of agile practices. There is also aeon
related to the scope of the project in questiorabse the observed project introduced a new systéhet
organization. It is possible that the uncertairgyaiated with this project’s scope may have amplithe
uncertainty associated with the introduction of regite practices. It may be that, if a project wdth
smaller and more traditional scope was introdud#tgrent group dynamics would have been observed.
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The last limitation is related to the time consitaiof the study participants. The data represented
in this study relied heavily on the feedback ancheeents provided by participants and captured in
interviews. There were occasions when the stygltticipants could only dedicate a small amount of
time to attend these interviews as they had maioy ppmmitments and engagements that made it bard t
allocate time to assist with this study. Had tHezen more time, more details and comments would hav

been provided and more patterns would have bedorexiand analyzed.
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6.2 Observations Summary

The observations of this study were reported inegipus section. Below is a summary of the

main findings to which these observations led.

This study examined a pilot project that introduegde software development practices to a
department for the first time. The teams involvedhis project belonged to different department i
the company. Despite the new development processiti@s were carried on a sequential manner that
made it look as if the project teams were arrangedwaterfall-like structure that was based orirthe
functional roles. This structure triggered diffdrparceptions among the project teams. These péynsp
depended upon where their teams were positioneglupktream teams felt responsible for making most
if not all of the decisions that were necessamntwe the project forward. At times, they appeaced t
ignore the requests of the downstream teams. Tlwestceam teams had the general perception that they
had no say in how the project was developed atitkimajor decisions that were made about the grojec
as it progressed.

From a process perspective, the agile practicésuv@ undertaken by the project teams did not
fully follow the recommended and defined agile piges. Agile methods experts specify that project
teams should work together closely and in par&iteh the beginning of a project. In the project end
observation, it was seen that, from an administegtioint of view, the project manager tried to @lillof
the resources together from the start. It wasmddéed that although some members allocated pegenta
of their time to the project, they had no tasksgaesl to them and often did not attend the Stand-up

meetings.

Furthermore, the teams made modifications to tasiitibns and definitions. Project members
freely changed the durations of the tasks on wttiely worked within a given Sprint, and did so after
Sprint was initiated. They also had the libertyadfling and removing tasks as they pleased. Thiexdpos
quite a challenge to the project managers, whadédep track of the amount of work completed ded t
amount that remained. It also made it hard fompttogect managers to assess teams’ abilities tehfini
particular amounts of work per Sprint (i.e., vetggr to accurately estimate the time necessary to

complete certain tasks or features. Project masagéed on asking members for their own estimation
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of when these tasks or features would be complétedlated challenge was ensuring that, with such

rapid changes, all project members remain inforaratiup to date on the project’s overall status.

Over-allocation was another major issue. Theraramey different explanations as to why over-
allocation occurred. However, it was interestinat tiis over-allocation was acknowledged by thgguto
members but never fully resolved. Whenever a mernasmallocated 100 percent of his or her time to a
project and is not able to deliver all of the taaksigned to him or her, a solution should have bee
provided. This over-allocation may be the resulhafing a single, highly specialized resource vgihé
only person capable of delivering particular tadkesvertheless, technical leaders should have pedvid
guidance in order to either break down the assigasd differently over the span of multiple Spsint

to assign more resources in order to address thiklead. This issue caused delays in delivery finesl

Agile methods experts recommend that project teéaentse kept small. The recommended size is
seven, plus or minus two persons. For this profeain size started at 14 members and grew over time
This expansion in team size had an impact on thexamication flow between the project’s different
teams. Stand-up meetings were the primary sodrcenomunication between project members.
Members met three times per week for duration afirfutes in order to provide status updates to the

project manager and other project members andta kbout others’ updates as well.

Given this large team size, the 15 minutes thaewa#located for Stand-up meetings were not
enough for members to provide meaningful upddtesthis reason, the meetings were extended to 30
minutes. Even with the longer meetings, howevegritained a challenge for the different members to
provide all of their updates. Because of time a@sts, project members began to refer to thekstay
their numbers on the Sprint sheet rather than by tescriptions so as to be able to report modaigs
in shorter durations. However, this made the upded@fusing for some members, especially those who
had no access to the Sprint file during the meefihgse members could not understand which tasks
were being discussed, and hence did not fully hiefnefn the updates.
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6.3 Summary of Interviews

One-on-one interviews were conducted with someegptapembers. This section summarizes the

main findings that were provided by these intergew

Project members were asked to provide examplethef teams’ practices and behavioral
patterns that they perceived as either helpfulntrelpful in the context of collaboration on thigject.
Participants were also asked to provide feedbacltahe Scrum method and to list those practicas th
they found helpful and unhelpful. Below is a sumynafrthe numbers of examples/comments provided

by various members on each team.

It is worth mentioning that every project membet dot necessarily comment on all of the other
teams, but rather discussed those teams with viheghoften interacted. Also, the values in the “@ile
Perception” column were created by determiningnimaber of helpful and unhelpful examples that
participants provided for each team. If the nundfdrelpful examples exceeded the number of unhklpfu

ones, the perception of the team in question wasidered positive and vice versa.

Area/Team Total Number oiHelpful | Total Number oilUnhelpful Overall
Examples/Comments Examples/Comments Perception
Scrun 15 25 Negative
Architecture 14 10 Positive
Developmen 13 18 Negative
Functional Testin 12 5 Positive
Release Testin 3 26 Negative
Operation 2 5 Negative
Monitoring 2 3 Negative
Networking 1 5 Negative
Project Managemel 13 17 Negative
Requirement 5 11 Negative
Documentatior 1 2 Negative

Table 20 - Overall perception of Scrum practices atheach team
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Table 20 demonstrates that there are in generakimegerceptions of each team when using the
Scrum method. The twelve participants also provigedback about their experiences working with
Scrum. They provided 13 distinct helpful examplied 23 distinct unhelpful ones, which indicates that
their overall experience with these new agile pcastwas not positive as well.

Examples of positive feedback include:

“It is a very good tool for managers, team leadsd g@roject managers to see how the project is
going.”
“It is very good in tracking time and resources aseking the progress and where is the strong

side and where is the weakness in your team.”

A number of negative comments and examples weoepats/ided. Below is an example of these

comments:

“It is PM methodology, so a lot of the team membveine are not familiar with it might find it
confusing. It is a definite change of mindset arbhere, it is not something that we typically do,

so that in some areas was challenging”

Individual teams also provided their perceptionsadh other in the context of this collaboration.
The majority of these perceptions were negativés asown above. It can be argued that these
perceptions existed prior to the introduction ofudt. However, these perceptions are still worthngot

By taking a closer look at the results of the miEws, it can be noted that the category of
communication was mentioned in nine out of the @ateteams examined. The table below shows the
overall perception of the communication quality éach team. The values of the “Overall Perception”
column were determined from the numbers of helafid unhelpful examples provided for each team. If
the number of helpful examples exceeded the nuof@nhelpful ones, the perception of the team in
guestion was considered positive and vice versa
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Number o Good Number ofBad
Area/Team Communication Communication Overall Perception
Examples Examples

Scrun 0 2 Negative
Architecture 1 0 Positive
Developmer 4 2 Positive
Functional Testin 0 1 Negative
Release Testit 0 2 Negative
Operation 0 3 Negative
Monitoring 0 0 N/A

Networking 0 1 Negative
Project Manageme 2 4 Negative
Requiremen 0 2 Negative
Documentatio 0 0 N/A

Table 21 - Perception of communication

Table 21 demonstrates that there was in generdiative perception of communication among
the different teams. It was also perceived thdeggactices did not provide enough good commuiuinat

to satisfy the various project members’ expectation

“The fact that we had too many people interesteatianding the Stand-up meetings meant that
people were interested in knowing what is goingued they were not receiving this information

any other way.”

Project members also indicated that communicatiomdt flow smoothly. They felt that they did
not always have a good understanding of each stBtatuses. They also felt that they did not have a
good means for communicating their own statusextdely.

“The project manager did not provide good commuitoafThey did not understand the why

behind certain changes
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6.4 Discussion

6.4.1 Communication:

Continuous, clear and effective communication kewafactor in the use of agile methods.
These methods rely heavily on keeping all projeadteholders informed so that any obstacles or sssue
that occur are observed early and addressed mmedytmanner. This is accomplished through the
introduction of regular Stand-up meetings. Thesetimngs ensure that project members are kept up to

date on the status of each task and deliverable.

The co-location of team members with differenttécal specialties is a major factor on which
agile practices rely because it contributes toctiffe communication between project members. Any
guestions that arise are immediately answeredadsiéoccurring over phone or email. Also, co-lamat
allows team members to exchange ideas and to gragsistance easily. Having project members work
together in the same physical location builds seeaf trust between them. This allows project mambe

to communicate openly and to share ideas.

In this study, it was observed that communicati@s not well perceived by the project’s
members. This was clear in both the interview tesag well as in the general observations duriag th
research period. Whether this negative perceptionld be attributed to the adoption of new agile
practices or to existing cross-team dynamics, sexpéanations can be provided.

In this study, the project members were not fablylocated. The teams belonged to different
departments that were located in other buildingénsame city or in different cities entirely. fexi
members relied mainly on email to communicategiéaed, conference calls were also organized. Some
of the project members never actually met in perBattow are a few comments provided by one of the

project members during his or her interview:

“When it comes to other members of the project,ar@unot working together every day so you
do not have this sense of trust or comfort to beracting with the person in a higher level.”

“Agile co-location is not necessarily required btts better for an agile team.”
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“There is a huge fracture from the personal relathip side among the project members.”

The comment below was provided by another team reemb

“No one trusted anyone else to tell them what g@ag on. That is my own interpretation. That
lack of trust does not mean they do not think thlaers will tell them stuff, it is more that they d
not feel that whoever is in these meetings undedst¢éheir needs well enough to represent
them.”

From the comments above, it is clear that projemnivers felt that there was a communication gap.
Some members attributed this gap to the lack cfqueal relationships between project members. Co-
location would indeed have helped reduce, if nthy fiesolve, the impacts of negative communication.
This is why the agile methodology experts highlgoramend co-locating project members from the

beginning of any project.

Although, agile principles rely on co-location aseguirement for effective collaboration, in reaht
and especially in big companies—it is not alwayssitade to fully control co-location. As the numindr
employees within a company grows, it is inevitahigt these employees will be scattered acrosgelifte
buildings or across different geographical locadidhis not feasible that, for each new projeet ib
initiated, project members are moved in order tdocate. This is also not possible when a resoisrce
assigned to multiple projects. Limitations relatedogistics, cost and resourcing highly impact the
feasibility of co-locating the members of a givenject.

Team size is another possible factor that may imapeacted the quality of communication between
project members. For agile methods, the recommeteded size is between five and nine members. The
observed project team began with 14 members arahi@e20 members by its end. Having a large team
introduces a number of challenges to both the prof@nager as well as to project members.

The use of Stand-up meetings was one of the peactiiat was most impacted by the team'’s size.
The duration of these meetings had to be extendeddier to accommodate the number of team

members. However, extending these meetings ditielptto provide clearer communication to project
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members. As explained before, the new duratiorDahButes was still not long enough for members to
provide meaningful status updates. Additionallgréhwas not enough time for members to ask question
in order to verify or confirm their understandinfgcertain topics. Many of these questions had to be

taken offline and discussed in separate meetings.

This practice created further problems. First, grtbmembers who were unable to attend the offline
conversations were deprived from staying up to dateertain areas of the project. Second, the new
meetings that were set up in order to address thga&ies consumed even more of the project mesiber
time. This was perceived by some of members asoassary overhead that could have been avoided if

better communication had been in place.

These consequences of having a large team ingtantiy agile methods recommend a small team
sizes. However, in reality, a project with a widee may require the involvement of various groups,

which in turn translates into a bigger team. Thisat a factor that companies can easily contrbirot.

The last factor that may be a cause of the obsgr@edcommunication is the allocation and
availability of resources. For each project to vlhicmember is assigned, he or she is expectedvapr
allocation. This translates into a percentagernétihat the member will spend working on a given

project.

In theory, agile methodology assumes that a resowiit be fully dedicated to a particular projett a
a given time. However, in reality, each project rbemmay be working on a number of different prgect
at the same time. Each of these projects has itssefvof meetings that the member must attend. Each

project also has its own set of deliverables.

With this in mind, it can be understood how anwiglial project member’s work day is occupied by
multiple meetings. For each meeting, the membet dissonnect from their work and then reconnect
with their previous task when the meeting is fieidhThe time that is taken to disconnect from and
reconnect to these tasks was perceived as a hegeead by the project members, given the number of
meetings they had to attend daily. Members felt tttia time could have been put to better use hat t

after attending these daily meetings, they wetten#h less time to finish their actual tasks.
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This helps to explain why some project membersednd skip Stand-up meeting calls. This
deprived them of receiving other project membepslates. They also had to provide their own offline
updates to the project manager, which in turn méeattother project members did not receive these
status updates.

Furthermore, some members would join Stand-up mgetlls only so that it was noted that they
had attended. They would work on their own taskinduthe call and pay little attention to what was
being discussed. During these meetings, other teambers would bring up concerns or risks that they
felt should be shared with the entire team. Givet these members were not always paying attetdgion
what was being said, it was assumed that they babmments on the topic as well as that they had be
sufficiently informed. If problems arose later dmpse members were held responsible for beingriveédr

about these risks and not taking actions to addhess.

The interview results also show that various n@gatomments were provided regarding other
categories such as availability, response timagieement, and lack of ownership collaboration
involvement. These comments can be considereghgstems of a mismatch between the organizations
current processes and agile requirements. Givenitese teams had worked together on multiple
previous projects, it might be expected that they previously established stable processes. The
feedback provided indicated otherwise. It was avidieat most teams had issues communicating with
one another. These issues were sometimes due toakeailability of a certain team. At other timéss
poor communication was a result of not being ableach agreement with the other teams on specific

matters.

After examining the factors above that could pdgdile the causes of poor communication between
the project members, it became evident that thispamy’'s organizational structure was not providing
healthy environment within which the teams couldpgmally productive. The introduction of a new
software development method was expected to bm#ggc wand that would fix all of these broken
processes, but it was not enough. The existingnizgtional structure prevented these processes from
becoming stable. It did not evolve and change tomenodate the adopted agile practices Furthermore,

the introduction of agile practices created prodéhat had not existed before.
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The organizational structure could have been altgrearious ways to minimize —if not fully
eliminate- the problems that have been alreadydn®&estructuring the current teams and redefirtieg t
roles of their members could have possibly chanigegerceptions of the different teams and enhanced

their experience working with agile practices.

The lack of trust between team members was atéibia the lack of co-location, however, if these
members were part of the same department, thisifeel mistrust could have been minimized if not
fully eliminated. Members of the same departmenteam feel that they share the same goals and
objectives. Whether they are located physicallthensame location or not, they still feel some sefs
unity. Restructuring the teams prior to introducihg agile practices could have possibly assisted i
bringing the different members of the project tbget It could have also eliminated the conflictd an

misunderstandings that took place during the dewedmt of this project.

The project members also struggled with adjustimgy tday-to-day tasks to follow the newly
introduced agile practices. The team members warerrinstructed to alter the way they performedthe
tasks. No guidance was provided either on how jiasatb the new agile practices. They were left on
their own to manage their daily work load and fimalys to fit the new process. The management team in
the organizations could have introduced some stralcthanges to ensure their team members assigned
to the project were managed more efficiently.

The team members were overwhelmed by the numbeeefings they had to attend for every
project. They felt that there was a lot of overhassbciated with attending these meetings, andjbein
closely involved with the project. This led sometoém to follow the traditional waterfall process i
reality — as they have always done- while pretepttinfollow the agile practices on paper to makeak
like they have adjusted to the new system. Thisotisected those members from the rest of the frojec
team, and accordingly caused the observed poor coigation. The members struggle should have been
noted and addressed, especially that various syngptd their struggle could be observed throughloeit t
project duration. The over allocation of some mempand the absence of others from the Stand-up

meeting are a couple of examples of these symptoms
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6.4.2 The Adoption of Agile Methods

In the software development industry, new techrieg@merge almost every day. These new
technologies trigger changes in companies’ prose3see end customer’s expectations are constantly

changing as well, and this adds to the changestimpanies must address.

The adoption of a new methodology is an examplé suthange. When a company decides to
shift to using agile methods, there is an unavdaabpact to its structure and culture. These charig
turn have a great effect on how the adoption psoteboth perceived and implemented. Various
examples of the successful adoption of agile metlvath be observed. The same applies to unsuccessful
attempts. This leads us to wonder about the fathatssupport successful adoption as well as ttse

represent major obstacles to adoption.

A number of factors can be highlighted as reasdmstive adoption process was not as successful
as expected in the environment in which this stodk place. Below is a summary of these factoraglo
with interpretations of the reasons behind each one

The first factor is related to the poor administnatof the project teams. The members felt that
the agile practices were forced on them regardifadether or not the practices fit what their dail
work. They did not feel that they were well pregbfer this shift by their management team. Thep als
felt that they did not receive enough guidanceuppsrt from their superiors to help them adjughi
new practices. A lack of understanding of the dédfé members’ roles could be observed. The project
members were expected to follow the agile practidésout assessing the fit of these practices ¢o th

members’ daily activities.

The overhead of multiple Stand-up meetings is @mge of an area where the project members

struggled. The comment below was provided by orte@project members during an interview.
“All of these Stand-ups that are so annoying. Yauehto stop working to attend them

then go back to your work after. With them beintheamiddle of the day like that it

interrupts what we do. This time for most of uthétime where we get things done.”
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Prior to the introduction of agile practices; tharh reported their statuses through a different
channel. With the introduction of an agile meth8thnd-up meetings became the official channel tirou
which all of the project members came togetherwpuahted one another. With project members being
assigned to more than one project at a time, dttgr&tand-up meetings consumed big portions of thei

time.

It's also interesting to note that the reportingisture within this project was very similar to how
reporting is done in a Matrix Departmentalizatitnusture [2]. The Matrix Departmentalization or Mat
Organization structure is an organizational stmgcthat simply places an employee on a grid inoie
represent his or her reporting hierarchy.

Within this grid, the functional line and the pratlor project line are overlaid in order to form a
matrix. An employee will belong to two groups at¢ fame time, a functional group and a product or
project group. He or she will also have two managemwhom to report. His or her permanent manager i
the manager in the functional area and is repaaegrtically. Horizontally, the employee reporbsat
second manager on either a temporary or permaasitt. bFor example, he or she might report to a
project manager on a temporary basis and changecprnanagers each time that the employee is
assigned to a new project. Alternatively, employméght report to a product manager on a permanent

basis in a matrix structure defined in terms ohlfahctional and product groupings.

Prior to adopting agile methods, project memberslavoeport their progress and status updates
to their functional manager only. This was donesither a weekly or bi-weekly basis via email or in-
person. After adopting agile, project members fotlmainselves reporting status updates and progress
twice. They continued to report to their functionanagers, but they also started reporting to thjeqt
manager for each project to which they were asslighiee frequency of reports to the project manager
was also high given that project members had emdtStand-up meetings three times a week. This
reporting structure increased administrative andagarial overhead. It also added reporting taskiseto
workloads of the project members, and this in tggatively affected their perceptions of agile pcas.

Prior assessment of the end-to-end developmenegsoghere each area in the process is
examined for possible enhancements should havedossidered. Forcing the agile practices on the

project members led to a general sense of frustralroject members should have been consultedebefo
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the introduction of these new practices. Thesetjmes should have also been tailored to bestHtw

they accomplish on a daily basis along with a rieitefn of the roles and duties of the project mensh

Another factor that may have affected the abilitthe company to easily adopt agile practices
was the choice of the product. In this case sttidycompany adopted agile practices for the finse tin
order to develop a new product. The product in tipresvas a new idea that introduced major changes t
the existing system. A lot of the components of 8ystem had to be reexamined in order to assess ho
they would work with the new product. There waseagideal of ambiguity regarding the behavior ef th
overall system within the new scenarios that tleis product introduced.

Project teams had to go through a learning cunezder to understand the expected behavior of
the new product and to identify what needed toH@nged in order to accommodate its new
functionalities. This was not an easy task givezt they had to work on other projects at the same &s
well as address other high priority issues. Meateylhey faced another learning curve. They had to
familiarize themselves with agile practices andratheir daily tasks in order to fit the new agile

development model.

The ambiguity introduced by the new product wasldia@ by the ambiguity introduced by the
adoption of the new agile practices. Project memkedt that they had to learn a great deal in many
different areas and in very little time. They affe to ensure that they did not impact other ptsjand
tasks on which they were working during the proaddearning both the new product and the new agile
practices. This was a huge challenge.

Given that the new product idea was still beingrfolated, its requirements were changing
constantly. Nevertheless, project members wereategeo continue working off of the latest
requirements draft and to adapt to whatever chawges introduced. Given that teams were used to
having a clear and final set of requirements deffinefore they began their work, this was not ary eas
task. They struggled to understand the agile prestand to alter the ways in which they perfornhed t
tasks. At the same time, they struggled to undedstiae technical aspects of the product itselfrifento

define what they needed to deliver.
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In this particular case, it may have been a betieice to introduce agile methods within a
different project scope. Developing new functiotiedi for an existing product would have been aebett
fit. This would have allowed project members togda the new development methodology more easily.
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7. Conclusion

This exploratory study examined the challengeslianithtions that surface when agile software
development methodologies are adopted for thetiire within an organization. This study focused on
observing the interactions between the differeajgmt members throughout the duration of a given
project. It also relied on interviewing the projes¢mbers to gather further details about theirguion

of other teams as well as the agile practices.

The study observations and interview results intdit#hat the observed organization was not
fully successful in adopting agile methodologi¢gan be easily seen that this organization inttedu
the agile practices without any prior assessmetttaif current processes. They assumed that the agi
practices were enough to ensure a successful detifeheir new product. In reality, these pracsieeere

not enough to guarantee a timely and proper pradklotery.

The main findings of this study lead us to concltid# the structure of the observed organization
was the main limiting factor, causing the adoptiempt to not be as successful as expected. This
existing rigid structure limited the ability of tleganization to evolve and change. The existingtire
was consistent with the Waterfall software develeptprocess and was left unchanged when the agile

process was adopted. This led to various adoptioblgms that were observed during the project.

Communication is one of the main pillars that agitactices rely on. Effective and timely
communication ensures that the agile practicesatelhe benefits they promise. In this study, iswa
observed that the quality of communication betwaiflerent project members was perceived as being
very poor. The lack of co-location, large team sa&hcation and availability of team members were
factors that triggered this negative perceptionafmunication among the project teams. Other
categories such as availability, response timegieement, and lack of ownership collaboration
involvement were also negatively perceived.

Another factor to mention is the adoption proagsthe agile practices which was not well

introduced. This could be observed through theggtas that each of the project members had to go
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through on a daily basis to adjust their reguldiviies to the new practices. The management team

introduced the agile practices to the project membéthout providing enough guidance and support.
The project members were frustrated with the faat they had to follow some practices that provided
little or no benefit to them. They ended up findimgys to work around the existing system, whichtted

failure in fully benefiting from the introduced &gimethod.

Also selecting a completely brand new product idedevelop in conjunction with the
introduction of the agile practices for the fiighé to the organization was not an optimal cholte
ambiguity introduced by trying to figure out thealés of the new product was amplified by the
ambiguity introduced by the adoption of the neweagractices. This is another factor that caused th
project members to struggle with this particulasj@ct. They felt pressured from a technical perspec
to understand the new product and assess the impattoducing it on their existing systems. Aeth
same time, they were presented with a new setaatipes to follow that they also had to adjustgdo a

quickly as possible.

Examining each of these factors closely lead® ushclude that the existing organizational
structure was the root cause of the observed prabl€he structure of the organization seemed te hav
this waterfall like flow from an operational poiot view. When agile practices were introduced, no
alterations or changes of any kind were done tosadp it. The management team assumed that the
practices were easy to follow and that the prajeetbers should have no problem is adapting to them.
The truth though was that the introduced practiceslicted with the way these members traditionally

carried on their daily activities. They felt pres=aito conform to the new practices.

In this study, change in the structure of the olzgtion was highly recommended prior to
introducing the agile practices for the first tiith the current waterfall like operational sture, it
was clear that the agile practices will not necelysit in every development activity that is bgin
performed. The company should have started by sisgetheir existing processes and identifying areas

where potential conflicts could arise.
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Also consulting with the different project membera key factor to the success of the adoption
process. The members should have been exposeel tortbepts of the agile methodologies prior to
applying them and asked whether or not these pescthake sense to them and fit their daily actisiti
Their input would have been very valuable to taila introduced practices to fit their expectatiélso
the sense of being included in the decision makiogess could have positively affected the members’
willingness to accept the new agile practices. Reithg the members’ roles and restructuring thertsa
based on the process assessment and the memieeéizd& would have greatly altered the way the
adoption process was perceived.

This study concludes that in any organization, paEsessment of the organizational structure as
well as the practices that will be introduced isessial. The assessment of the new practicesewitl the
organization to understanding their underlying reqaents that are needed to implement them. At thi
point, it can be determined whether these pracfitdse existing structure of the organizatiomat. The
popularity of certain practices or methodologieswsth not be the only factor that organizations tase
make decisions about their adoption. The fit ofithieoduced practices is a major factor that conitke
or break the adoption process. A given set of mastcould work perfectly in one environment, yat f

in another.

When a misfit between the structure of an orgaiumaind the practices it adopts occurs, many
symptoms of this misfit can be observed. It is Mdagly to observe difficulties in communication
between teams, lots of conflicts and misunderstaygicollaboration difficulties, and more. It be@sa
struggle to adhere to these practices when theflictdn various ways with the existing organizata
structure. It becomes even harder when these peaatonflict with the day-to-day work that the
members of the organization have to perform. ifecmmended to spend some time upfront to
understand the requirements needed to implememietvepractices prior to adopting them, rather than

spending more time after the adoption processtthé problems these practices may create.
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8. Future Research

The limitations of this study along with the coradal results uncovered potential opportunities
for various future research initiatives. A possitdeearch area could be to examine an organizatidn
the interaction between its members before and iatt®ducing agile methodologies. The researchers
can then easily compare the before and after sntgpehthe organization and the relationships betwe
its members. This may provide them with more peecianclusions and may allow them to identify and
attribute any observed behavioral patterns to pipeapriate cause.

Another potential research area could be to exanvig@nizations where their structure was
altered to accommodate the changes offered bygileeraethodologies. The organizational structure
alterations could be done by changing the exigtingesses. It can also be introduced through mEdgfi
the roles of the members involved in agile projeittwill be interesting to observe the perceptidrhe

projects members in this scenario, and see if Wikkye able to easily adapt to the agile practiocesot.

Finally, a potential research area could be to é@armow organizations deal with the limitations
they have around their highly specialized resouyréasexample of these resources is individual wit
specific technical abilities that must be shareds different development projects. The reseasotem
examine how these resources are managed and aktigiEferent projects. They can also assess the
impact of the high demand of these resources onttler projects members as well as on the resources
themselves. The findings of this research may pbsbe able to provide guidelines for organizatitms

facilitate managing and utilizing their highly sfedized resources.

94



Appendix A - Interview Questions

Backdground/ Overview of job:

1) What is your official position or job title?
2) How long have you been in this position? How loagédnyou been with the company?
3) Could you briefly describe the main types of atitda you do in your job?

Project Overview

4) Could you describe your role/interaction in the RdBervice project?

-At what point did you get involved?
-How long were you involved for?
-Work load (number of tasks/ number of sprints)?

5) Using the diagram, could you please identify tHeeopeople / teams you interacted with
during this project

- Ask the participants to define the key links

- Start with the most important ones and work youy Waough the rest as time
permits

- Tryto ask groups that are not involved in the n@inflict/problem to provide their
input on how they view the relationship betweenttth@ main teams (show the
network map to groups and ask them to commentlogr déams’ relationships)

| You
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Network Interactions

6)

7

Could you give some specific examples of the kiofdhings the other teams do/did that were
helpful to you in this project?

Could you give some specific examples of the kiofdkings the other teams do/did that were
not helpful to you in this project? How did thispact your job?

Ask the following questions explicitly if this issilbesn’t come up in the conversation

Problem Overview

8)

9)

10)
11)
12)

Are you aware of any current conflicts between t®amolved in this project? (Description of
the problem)

Why do you think this problem occurred?

What could have been done to avoid this problem?

How do you see this problem getting resolved?

Lessons learned from this project/problem?

Follow up with the following questions if they didt get answered during the discussion of questons

6,and 7

13)
14)
15)
16)
17)

18)

How much time was spent on this project (daily/wgeékls it the same as the allocation time
specified in the sprints? If different, why?

How much time was spent on attending meetings dst@s, retrospectives, demos, document
reviews)?

What percentage of this time do you personally dandeneficial? What percentage is
considered overhead?

Do you think you have a good understanding of tlogept scope? Was this the case from the
first time you joined the project or was it deveddpover time?

Do you think the project scope is too big? Wasijiposed to be broken down into smaller
“sub-projects”?

Why do you think that the project was extended heyibe initial delivery time? What could
have been done to avoid this? (behavior / methgggbooblems)
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Appendix B- Favorable and Unfavorable Aspects of a

Culture

n Organizational

Dimension

Favorable aspects in relation to XP

Unfavorable aspects in relation to XP

Innovation and Ris

Innovative and creative
developers

Managers open to suggestions
Rewarding system which
stimulates creativity and
performance

Errors dealt with as part of the
learning process

Developers with a conservative
profile

Managers closed to suggestions
Rewarding system stimulating
only following orders

Error punishment system

Detail Orientatiol

Analytical developers
Philosophy of constant
improvement

Application of tests and reviews
is important

Attention to the whole
Resistance to testing and
reviewing intensification
Lack of quality control

Outcomes Orientatic

Valuation of employees
Concern with the customer’s
satisfaction

Availability of material and
intellectual resources to project

(')

Strong orientation to profitability
and cost reduction in detriment td
employees and customers’
valuation

Demand developers’ performanc
in terms of extra hours

11°]

People Orientatic

Motivation

Benefits

Satisfactory salary

Career plan

Good relation between the
development team and the
management

Discouraged developers
Absence of human capital valuing
policies

Poor relation between the
development team and the
management

)

TeamOrientatior Team-wise tasks Individual-oriented tasks
Team-oriented rewarding system Individual-oriented rewarding
Team-oriented evaluative system system
Team spirit and cohesion Individual-oriented evaluative
Balanced skills, experiences and system
personalities among developers Lack of cohesion in the
development team
Unbalanced skills, experiences a
personalities among developers
Aggressivene: Collaboration Competition
Knowledge and information Formality
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sharing
Trust and informality
Solving conflicts democratically|

Personal conflicts
Solving conflicts through
imposition

Stability

Open to new technologies
Open to new ways to work

It is limited to known technologies
even without satisfactory results
It seeks for security in routine
techniques even without

b

satisfactory results
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Glossary

Burn-down Chart: A visible chart, which indicates on a daily lsaie amount of work remaining in the
Sprint. It could be used to track the remainingkafor the entire product as well

Impediments: Anything that prevents the team from meeting tpetential. It is the scrum master’s
responsibility to eliminate it unless it is inteltathe team. It becomes then the team’s respiitgito
address them.

Product Backlog: A prioritized list of stories that are waiting te lworked on.

Product Backlog Item: Any item that is on the backlog list, which willdlude user stories and possibly
technical stories.

Product Owner: A person who holds the vision for the product antesponsible for maintain,
prioritizing, and updating the product backlog.

Project Team: The team responsible for committing to work, deiive and driving the product forward
from tactical perspective

Retrospective:A session where the team and the scrum mastectrefiethe process and make
commitments to improve

Scrum: A simple low ceremony planning approach.

Scrum Master: a servant leader to the team, responsible for rargamnpediments and making sure the
process runs smoothly so the team can be as preglast possible

Sprint: A short (2-4 week) development cycle focused oivdghg an increment of useful business
functionality.

Sprint Planning: A meeting between the team and the product ownglatothe sprint and arrive at an
agreement on the commitment.

Sprint Task: A single small item of work that helps one partaudtory reach completion
Stakeholder: Anyone external to the team with an interest ingladuct being developed.
Stand-up: A fifteen minute daily meeting to share progresport impediments, and make commitments

Task List: The tasks need to complete the set of stories ctigdrd a sprint.
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