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ABSTRACT

Teamproductivity isoneof the issues thatalwaysbeenconsidered in thesoftwaredevelopment
teams.Insoftwaredevelopmentprocess,asateam-orientedprocess,teamproductivityisaserious
issue insoftwarecompetitive industry thatalwaysgetshighattention.Several studieshavebeen
conductedonvariousaspectsofteamproductivity,butbecauseofroleofemployedmethodologies,
providingaunifiedmodelinthisregardisnotpossible.Thisarticleisspecificallyaimedtofocuson
teamproductivityinXPmethodologyandprovideaproductivitymodeldedicatedforthismethod.
Theproposedmodelisdevelopedbasedonthemostinfluentialfeaturesaffectingteamproductivity.
Thismodelevaluatedandgainedenoughacceptance.ThearticlealsoshowsthemosteffectiveXP
practicesthatpositivelyimpactteamproductivityinXPprojects.
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1. INTRODUCTION

Teamproductivityreferstoevaluatetheresultsofteamworktoachievetheobjectivegoals.Team
productivityinsoftwaredevelopmenthasalwaysbeenoneofthemostimportantissues.Duetothe
essential roleof teams insuccessofsoftwareprojectsand team-orientednatureof this industry,
productivityandperformanceofsoftware teamshavebeenalwaysaseriousconcern insoftware
companies.Specially,inrecentyears,becauseofincreasingcompetitionbetweensoftwarecompanies,
teamproductivityhasgainedmoreattention(Stylianou&Andreou,2016).

Identifyingandassessingteamproductivitymayleadtobettertimeandcostestimationinsoftware
development.Inrecentyears,consideringthisissueinAgileteams,mainlybecauseoftheirfocus
onpeopleandteams,hasledtoconductseveralstudies.Inthisregard,consideringproductivityof
Agileteamstocontrolandimprovetheproductivityofsoftwaredevelopmentprocesshasbeentitled
asanecessityinrecentyears.

SeveralstudieshavebeenconductedinthefieldofAgilesoftwaredevelopmentteamproductivity.
SomeofthesestudieshavebeenfocusedontheimpactofAgilemethodsonteamproductivityand
factorsaffectingproductivity(Robiolo&Grane,2014;Tarhan&Yilmaz,2014).Otherstudieshave
focusedonthismattersolelyinspecificmethodology.Forexample,onestudyemphasizedonvarious
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factorssuchasresponsibilityofteammembersandself-organizingteamsinsoftwareteamsthatused
Scrumintheirprojects(Moe,Dingsøyr,&Dybå,2010).Inanotherstudy,cooperation,coordination,
team communication and some other key elements that impact on Extreme Programming (XP)
teams,havebeenmentioned(Sharp&Robinson,2010).Thephysicalproximityofteammembers
wasconsideredasafactorthataffectproductivityofAgileteamsinanotherstudy(Eccles,Smith,
Tanner,VanBelle,&vanderWatt,2010).XPasone themostpopularAgilemethodologies, is
rapidlyusinginsoftwarecompanies.Thismethodmainlyfocusesonthepracticesusedinthesoftware
developmentprocess.

Teamproductivityhasbeenstudieddifferentlyindifferentmethodologies.Itisthereasonthat
providingaunifiedmodeltocoverallsoftwaredevelopmentmethodologiesseemsdifficult.Due
totheincreasingpopularityofXPmethodologyamongsoftwareteamsandcompanies,theaimof
thisstudyistoproposeateamproductivitymodelinthismethod.Therefore,thisstudyspecifically
focusesontherelatedfactorsinXPteamsandprocessandtriestoproposeasimpleandusablemodel
inthisregard.

Therestofthispaperisorganizedasfollows:Section2providesanoverviewofthedefinition
ofteamproductivity,XPmethodologyandthefactorsaffectingproductivityinXPprocess.Section
4providestheearlyandfinalproductivitymodeltogetherwithitsrelatedfactorsandaspects.Finally,
Section5providesabriefconclusion.

2. LITERATURE REVIEW

Inthissection,theconceptofteamproductivityinsoftwaredevelopmentprocessisbrieflyexplained.
Then,aconciseintroductiontoXPhasbeenprovided.Finally,theeffectivefactorsaddressedinthe
previousstudies,areinvestigated.

2.1. Software Team Productivity
Productivityisaconceptthatdealswithvariousissuessuchaseffectiveness,efficiency,generating
misunderstandings,andstaffturnover(Trendowicz&Münch,2009;Yilmaz,O’Connor,Colomo-
Palacios,&Clarke,2017).Thisconceptisusedinvariouscontextswithdifferentconceptualissues
(Tangen,2005).Forexample,teamproductivityinpeople-centricindustriesmainlyreferstoevaluate
theresultsofteamwork.Thisconceptinsoftwareengineeringemphasizesonthequalityofdeveloped
software,theabilityofteamtoachieveprojectgoals,achievingexpectedbudgetandestimatedtime,
andteammembersmotivationtoworktogetherinthefuture(Petersen,2011).

Asanimportantissue,thereisnogeneralconsensusonthedefinitionofsoftwareproductivity
amongsoftwareexpertsandresearchersandthisismoreacuteinAgileteams.Themainreasonfor
thisissueisthatsoftwaredevelopmentisapeople-centricprocessinfluencedbyvarioussocialand
technicalaspects,sothatprovidingaparticulardefinitionofteamproductivityisdifficult(C.D.O.
Melo,Cruzes,Kon,&Conradi,2013).However,definitionofproductivitygreatlydependsonthe
employeddevelopmentmethodology.

2.2. XP Methodology
XPisanacronymofextremeProgrammingthathasbeendevelopedbyKentBeckin2000(Andres&
Beck,2004).XP,asoneofthelightweight/Agilemethodologies,simplifiesthesoftwaredevelopment
processandincreasesproductivityandperformanceofsoftwareteams.InXPmethodology,software
developmentprocessfocusesonfastanditerativedevelopmentinwhichtheroleofcustomersisvery
critical.Thismethodologydefines12activitiesand5phases(Andres&Beck,2004).

XPhas focusedoncommunicationandcoordinationbetweenall teammembersatall times
andneedstocoordinatewithcustomers,managers,anddevelopmentteamstoachievesuccessful
implementation.InXP,peopleappearintwomainrolesofcustomeranddevelopers,andtwoadditional
roles;TrackerandCoach(Cunningham,2003).Althoughsupplementaryrolessuchasprogrammer,
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