DOI: 10.31357/fmscmst.2013.00301

THE IMPACT OF THE EFFECTIVE USE OF AGILE
METHODOLOGY FOR THIE SUCCESS OF SOFTWEARE

DEVELOPMENTS PROJECTS IN SRI LANKA

Hetti Arachcige Sanjeewa

(5266FM2010113)

A thesis submitted to the Uniiversity of Sri Jayewardenepura in
partial fulfillment of the requirements for the Degree of Master
of Business Administration ((mformation Technology) om a5t

May 2013



Declaration Statement

The work described in this thesis was carried out by me under the supervision of Mr.
W. Mahesh N. Fernando (Senior Lecturer, Department of Information Technology,
Faculty of Management Studies and Commerce, University of Sri Jayewardenepura),
and a report on this has not been submitted in whole or in part to any university or any

other institution for another Degree/Diploma.

Hetti Arachchige Sanjeewa



Academic Advisors’ Declaration Statement

[ certify that the statement made by the candidate is true and that this thesis has been

accepted for submission to the University.

Mr. W. Mahesh N. Fernando

(Supervisor)

Senior Lecturer

Department of Information Technology,

Faculty of Management Studies and Commerce,

University of Sri Jayewardenepura,

Gangodawila,

Nugegoda.




Table of Contents

TAbIEOF COTMEIITS «voonusismsmnmuunsssesossssovnesss sesnsssyess bt ames oo i emmse s s ssass s s R was Eve i
LASE 0L TGS . v vemmmvvmenssnsnans enamnemsivon vaomsisiinsiisd 54546 GRATEEA S HS AN TR A RS ST TR \
LISt OE I EOIE . cxaroevsrsrennomasusmunssnonuens sumnenansis issbaic i ik 45 54050 55 4 A RRTH $7 SRAHERHSH AT SRR NS ix
LSt 0L ADDEIAIOEE. «...vcrnmeeseascmasnomennesossansemnssasabasssons os5 5o skain s o 56 3503765 FERRF RIS SH A BEAHF s SRR TS X
Abbreviations and Nominal Definitions........cccccevereuecrensecisensinsicnsiineniiiinnineeneenenie. Xi
ACKNOWISATOMBAL . csurssvmmssresemameesmsmumessmsmeassmrmeirssssmrmsrsmorsss oo~ xiii
e S S S S e Xiv
1. Chapter One: IntGduRHON s st usmmmrmmasmmensmmssmmmmesssmmsserssmsvse 1
RPN - ST S S — 1
B TR 1L O S 7
1.3. Objectives 6fthe SIUAY wswssmsimamsvammmmemempsessmsesmmommsss oo 8
[ S ST o e i U —— 9
IETE - R U 9
1.6, Significance of the SN ... cme s mosconmussmmoonsvesssssiiasuissnminss i ek 10
L7, - DV IOH N OU Ol OB o wosonamas s cmnsihaitn i o 4 AR RT3 05 S R R S SRS SAS A SR8 11
LS. . Limifations of e ShEY ceomuesnmnemmsseromesamamisrmsmsmvenssevoivesre 12
1.9, - FramMBWOIK ..ccoureissssssmmussarormssssussumsnssassarsussssassncssmasessasssnsssssnssnsonmsinssensnesnssssioss 13
2. . Chapter Two: LIteratire: REVIBW .......casesmsssssissn sisssaninisssssisssssaassessismss s sovsiomsms 14
T I |5 4 o S TR 14



2.2, Softywire Developmient PrOCESS w.uasmsmmmmemmssonmmrssersmmsseiesmesomorsessosssass 17

2.3. Actors in the Software Development Process...........coccuvveciniciininiiinicinnnnnns 18
2.4. Traditional Software Development Methodologies..........ccccovviiviiiiiiiiininnnnnen. 19
2.5. Agile Software Development MethodolOgY «ucccsimsmesssasssessasssonsumvssssnsspsnssssss 22
26. Agile Software Development Manifesto .owomsssssmmmmsssesaosonsmnspssuvseons 23
2.7. Agile vs. Traditional Software Development Methodologies ............ccoeueeenee. 27
2.8. Important Influential Factors of Agile Software Development...........c.coeuenee 30
28.1. Organizational Cultire ... cususssmisasansmmsssemssmonnmssssmmssassasss 31
282, Manapement StY1E ..uussscmoresmsnnsmsmsmsnasismemsssmsassspsssyrsoss 33
2.8.3. Knowledge Management SratBZies «.sumsswssescosssesammesnerssisssusssesesssonusns 34
2.8.4. Development PrOCESSES ......c.ceveruerussnerisesnsonsaranssisssssssssnsssssesasssssesssssssessssss 34
2.9. Software Project Success and Failures ..........ccoeevverneeeneesssnscisisaasnssonisnssnans 35
2.9.1. Reasons for Success and Failures of Software Development Projects.....36
2.9.2. Frameworks of Software Development Failures..........ccceceeevensenessensecnenes 40
Chapter Three: MethodOIOBY «.usssussssssssssmsesasessssusnsssssssssssonsussssssssssesasaysonorsssees 42
BL.  BONCPLAL.....ovisnonsssinnnsonin o sommsansssssisnsnsssir B Rt SO HE S BOU RIS NEEEIS PR PSRN PP 0 42
3.2. Concept IdentifiCation......cccvevemesesseseevossussassnsassnsorsnsansnesnssesnenasissasssosssussssnisss 42
3.3. Conceptual FramewWork .....ciussssissumiemassisssessssmsassessssssionsnsvansumsnsass sunsssssess 58
34. Measurement of Agility of the Organizalion ...v.wsssssmomassesssmosmsssssessenssorerss 62
3.5. Hypothesis Development.. . mssumsmssnsssasssnsssomsssssssavsussssenssssasnsrnerosssovensens 68
UL ] S AN O N L —— 70

ii



6.

3.7. Questionnsire Develaphobnt ... cumwsmsmommmmesmmmesmimmsrrenmmommmio 72

BB PUDE SUTTRY. ..o vierrvesaschacsmnsusonsassonssms s nsncssnsnis 885555105460 44i08F TR AAREAEL A AL AR HA AR 73
. . 10 EDIERI auwecmmanmmemmorssimammemsom oo plemenmse 74
B0, DEE AGRIYEIS v mnmsmassnmm s ey s gy g s sosw sy s 75

5 L = R 77
4.1, GIORBTALiiccsssnommmsssomssnssssmovsssumsserssapsssrsrssevsvosysrssomsnvonsosnmssnnensassnsannonmsmmi sa sasis 65 77
4.2. Composition of the Selected SAMPIE ..commmmsmsmsessssmmmnememmsmessessesssesssnenss 79

42.1. Agile Factors and potential causes for inaccurate practices of them........ 79
4.3, Software Development project SUCCESS/FAIUIe .......coucussessensnssassssnsssnssssncssoss 100
4.4, Agility of the Team and Project SUCCESS ....c.cuumesnrssssessssasassarssnssnssssassssseses 104

4.5. Impact of the four categories of agile factors to the software project failure 107

4.5.1. Organizational CUMULE .......ccmeeeremserssnsonmsssansncansasenmansussusansassnssssassisissnss 107
4.5.2, Management STYIE ........co e omvorcesessansissinsnssssssssssssmesissvmsssimmeammsssssssmansss 108
4,.5.3. Knowledge Manageiment STABEIES e ussssmumsessemsmsmsasrasnassmsens 110
4.54. Development PIOCESS uusmssevsmsrosssimsmonsson ssmssssmimissssesserismasssmesenrases 111
4.6, FInINGS SUMIOIN ks sissssnassessssnesninssorstssmss mass s s e ssssmppsssyssmse ey s ssensss 112
Chenter Five. DISSHREION. commramammmmrmammmsmepmrmsesossivmmamoms oo 115
Sel,  IIEOBUCTION s rruysescrcmmeonernrmsarsnmsensaansmsensssannsonsonssikssisissniai i i SA RS2 T AR IFITHS 115
5.2. Findings and suggestions for Sri Lankan Software Practitioners................... 115
TG T 1511 111y 121
Chapter Six: Conclusion and Recommendation ... usssisssmsessosssmsssssssseeressassnss 123

iii



REfErences ....cocvvvvveeeeeeivinnveereeeeeenns

Appendix One: List of Companies

...............................................................................

...............................................................................

Appendix Two; Final Questionnairg ....usssosssermssssssssrsrsssrmssmosmessesmonanaissssne

v



List of Tables

Table 3.1: Identified Factors of Agile Development Environment............ccccevevennes 43

Table 3.2: Possible causes for each factor in organizational culture, received from 5

Y5009 10 01 A1 U210 4= o) S el U eSS e e TR e e 46

Table 3.3: Possible causes for each factor in management style, received from 5

SCIUITL TTIASTETS +vvveeeeeeeeeesnssnnaaeeeseesenanenesaesessssssasssssssssessssssnnsesessssssnnsnsessssssnsnnnesesssesnns 49

Table 3.4: Possible causes for the factor in knowledge management criteria, received

0010 1 I 0) U1 RS T 01 Lol L) i RO e S e T LU 50

Table 3.5: Possible causes for each factor in management style, received from 5

SCIUTTLTNASTETS i1 susssmsrsssmssssnsonmssssnsssessnss 550 mues 40550 SHAEIEEESETLSTHI O REP T AR TSI AT LT e vEa P spn s anasmasavi s 51
Table 3.6: Refined possible causes for each factors under organizational culture.....53

Table 3.7: Refined possible causes for each factors under management style

CAUBHOTY.. wuuessessevsrsorsinmmonsavivnsensasunssemonnmnssmnnn ssnsksmsahi s O0RHH B EETARAITHAR TS HOR AR SIRS SRS SRR 55

Table 3.8: Refined possible causes for the factor in knowledge management

BEEBLEIY . versssnsmversemssrmvorenimrmsssmensenesseosmenssnsmessseh mestsabais s0AT3H S A0S SRS SRS 56

Table 3.9: Possible root causes for each factor in development process, received from

BT 0101 1 G o (RSP STRPESSREESR—————— 57
gl 1R L T TR USSR — 62
Table 3.11: Relative importance (Weightage) of the agile factors............cccceveviinnes 65
Table 4.1; Breedom of AeVelOPmIENL. .c.wmsmaisssissssissminsminimsmesasesspmmmmsssessssmiss 79
Table 4.2: Causes associated with Freedom of development..........cccoviviiviiiiinnnnnns 80
Table 4.3: Task assignment 1o the EOHIe e ..o aammarmamsmsmrmmmanmivmss 81



Table 4.4: Causes for inaccurate practice of Task Assignment to the entire team.....82

Table 4.5; Team thinlang atUAESs. .....coucimmirmeroorsissionsivessgnisssssesasosssamsimerasrivisesss 83
Table 4.6: Causes for inaccurate practice of Team assigned tasks..........ccceceeveininneen 84
Table 4.7: Sufficient competency requirements of team members ..........cccoevvreienenee 85

Table 4.8: Causes for inaccurate practice of “Sufficient competency requirements of

ORI TIICTIIIIEEE™ ... e cmo i oo 55555455 5085 A6 5SS B S AV S SV BT 86
Table 4.9; Customer cenfric development..........ocsissmsssissssssssssssssvasssssnssssssnansnsssnsans 86
Table 4.10: Causes for Customer centric development..........cccoveieiiiiiiniiniiiienienens 87
Table 4.11: Leadership and collaboration ............ceeveeesnesiisiesisnsassnsssssiossssesssssesas 88
Table 4.12: Causes for inaccurate practice of Leadership and collaboration............. 89
Table 4.13: Collaborative and pluralistic decision making.........cccooeevievnennieniennne 90

Table 4.14: Causes for inaccurate practice of Collaborative and pluralistic decision

IOVRKAIID .. om e ccmsaenonnbois v onikini 453578 R0 535 4 R P T RS SRS S PSSR o s 91
Table 4.15: Tacit knowledge MaNageMENt c.....cussmesssmssussssnencsassanssniarsassssasssanssraessasases 92
Table 4.16: Causes for inaccurate practice of Tacit knowledge management ........... 93
Table 4.17: Iterative, test driven and people centric development agile factor.......... 94

Table 4.18: Causes for inaccurate practice of Iterative, test driven and people centric

ABVEIGITNBIIL crpsessnonsomsssssssai e s a s (o TR Ty o en s amsssams s tbansaavansanbibiniass 94
Table 4.19; Development under UNCETtAINLY ..........sisssisissnsssssisessssassanssassssssssnssosaasss 95

Table 4.20: Causes for inaccurate practices of Development under uncertainty agile

D O O v s suiss sasis s op s o s SRR R EN SR OS5 HS SRS ER RO AH S TR S wHis R S u s s o s wasasssangassmniwiibe badS SERERTE 96

Table 4.21 ; Change tolerant developmsint PrOCESS. . sssssomsssnesssssmmsmsosnssrsmmssvssvsssss 97

vi



Table 4.22: Causes for inaccurate practice of Change tolerant development process

FACHOT sssensnsersnsnssrsninesnsnsnssssasnsensasnsssensnessessbnsasonsssssssssssasionsisensssosssasonsnsssaronsnonssssnsrsensss 98
Table 4.23: Feature-driven and iterative development.........cccccverinrnnesrnssnnsesnesnesosaenns 99

Table 4.24: Causes for inaccurate practice of Feature-driven and iterative

development Agile FACLOT ........oisisismsmsssnesisnssssnssssasssmssssssunonsssssssssssssessassupssvsnsasass 100
Table 4.25: BUHZEt OVEITUIL uvwwosersmencorconsnroesmonsansusnss s ss sssiasadsshissssssnssmasasmins sssmsmnssss 102
Table 4.26; Falled In BO0DE..ccsmseuensmrrssesssomussverssmasnsessansassasasasssnssnnsssnssssssaisasasn 102
Table 4.27: SChedule OVEITUN......coueeireeeeiieiiiieiireeniitinirtseine st sre e e srns e snaeasaas 103
Table 4.28; Overall Success and Pailufes. ... aaasusammsmnsmsmsmssssnpeimmersmmmss 103
Table 4.29: Shapiro-Wilk normality test.........ceeereririnieniiiiininsiniisinsisnssnssssnssessesees 105
Table 4.30;: ;: Mann-Whitney RANKS .........ccummssmmssssimssinssissmisiommrssssnsmmmonssiosnsss 105
Table 4.31: Mann-Whitney Test StatiStiCs ......ccevereveriisiiriininiininiinenenese e 106
Table 4.32: Mann-Whithey RANKS ......cccccscesisersecracsuesarssssansneseesassncsssssssnsssssassassassaisis 108
Table 4.33: Mann-Whitney Test StatiStics ......cccocevviiviiniiniiiiininiesieieee e 108
Table 4.34; Mann-Whithey RANKS .......cc..ccersecsssmmnessassissssississssssissassansinsssnsssessuossens 109
Table 4.35: Mann-Whitney Test StatiSHES «cssamscsmnsmmmsimensomsmmsssmsmsmysnsse 109
Table 4.36: Matini- WHIthEY RAOKS owmmssssissmmmmmsmarmmissorssomensmememmmmmnens 110
Table 4.37: Mann-Whitney Test StatiStics .......cc.ccvvenvimviiiiieiiiniiniiniieniesiinsssnennnes 110
Table 4.38: Mann-Whithey RANKS ;.cnsssresmssmmsssimmomsmsssmesmossssmmmmss 111
Table 4.39: Mann-Whithey Test StatiSties o ewmsmomansmmmmmsvessmssissssassmrsssones 111

Table 4.40: Highest potential causes for inaccurate practices for each agile

T Te LR 113

vii



Table A.1.1: Sri Lanka Association for the Software Industry

Table A.2.2: Sri Lanka Association for the Software Industry

viii

................................



List of Figures

Figure 1.1: Success rate by development paradigm .cscssvssmsasmssssmnssrsnsvemmsssmsmsssensessanes 4
Figure 1.2: Comparison of development paradigm effectiveness .........c.cooevvveeccncncnnnee 5
Figure 3.1: Agile Factors and Software Development Project Failure Relationship .....59
Figure 3.2; Conceptual FramewWork .......cscsissssisssvomissssssnenonsssssinssssassssssnsssssassssnesnronss 61

Figure 4.1: Success and failed software development projects..........ovuneennicicininncs 101

ix



List of Appendices

Appendix One: List of Companies 132

Appendix Two: Final Questionnaire 136



Abbreviations and Nominal Definitions

Abbreviation/ Concept Definition
The degree of accurate usage of the agile
Agility
principles
ASD Agile Software Development
Causes Phenomena which directly causes the factors of

software development failures to originate in

software development projects.

Changing User Requirements

The tendency of the customer to change

requirements during the development process.

Communication between Members

of the Development Team

Communication mechanism that exists inside the
software development team to communicate with
each other concerning software development

work related matters.

Customer The Organization the software is built for.

Insufficient Budgets A specific budget will be allocated to every
software development project and this deals with
the insufficiency of the allocated budget for the
project.

IT Information Technology

Lack of Commitment of Team

Members

This factor deals with the lack of commitment
for the successful completion of the software
product among the members of the software

development team.

Xi




Abbreviation/ Concept

Definition

Lack of Skilled Staff

There are certain skills required when
developing software and this specifies that these
skills are lacking in the software development

team.

Lack of Top

Commitment

Management

Lack of top management commitment in the

customer organization.

Misunderstanding

User

This specifies that the needed requirements of

Requirements the intended software to be developed are
misunderstood. This will lead to a software
product which is does not support the customer’s
business requirement.

Requirements Expected functionality of a software product.

SEA Software Exporters Association

SLASI Sri Lanka Association for the Software Industry
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Abstract

Software development project success is a commonly discussed topic in literature and
also among software development project managers, due to the relatively high failure
rate. According to the literature, the high failure rate of software development projects
is due to management issues rather technological or other reasons. Software
development methodology is mainly related with software development project
management, and software project managers have tried number of methodologies from
the past. Currently, agile software development methodology is a popular software
development methodology in the software industry due to relatively high project
success rate of it. This survey based study focuses on measuring the agility of the
software development team, which uses agile software development methodology, by
considering twelve agile factors defined in agile manifesto and are commonly used in
literature. The twelve agile factors are categorized into four areas in literature as
Organizational culture, Management style, Knowledge management strategies and
Organizational process. This study investigates the impact of the agility of the software
development team to the project success and impact of four categories of the agile
factors to the software project success, and also the potential causes for inaccurate
practices of agile factors. Samples of software development projects were selected from
software companies, which belong to the software exporters association and the Sri
Lanka Association for the Software Industry, for data collection and the gathered data
was analyzed to ascertain the significance to the defined objectives using statistical
tools. According to the findings of this study, improved agility of the software
development team increases the success rate of software project and also agile factors

in all four categories impacts significantly to the project success.
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