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Den agila flugan 
•  Hur många här har hört om agila team? 
•  IT lider traditionellt av en stor ignorans rörande psykologiska 

aspekter av mjukvaruutveckling. 
•  Team-perspektivet har fått fotfäste genom agila arbetssätt. 

GDQ Associates



Ordet Agil 
•  Finns inte på svenska (ännu).
•  Svensk översättning av Agile = rörlig, lätt att flyttas



Vad är agil utveckling? 

•  Tvetydligt begrepp.
•  Kan ses som ett tankesätt/angreppssätt/kultur.
•  Metoder på olika nivåer: �

1. Process-/ledningsfunktioner (Scrum).�
2. Konkreta arbetssätt (eXtreme Programming).

•  De flesta har en blandning av bägge delarna.



Är detta nödvändigtvis dåligt? 



Hur det hela startade 

•  Vattenfallsmodellen 
•  Från tillverknings- och byggindustrin (50-tal) 
•  Idé: göra klart ett steg och skicka till nästa. 
•  Användes nog aldrig till 100%... 
•  Välfungerade projekt följde inte formella arbetssätt. 



Produkter eller människor? 
•  Kreativt skapande eller löpande band? 
•  Bygga hus eller måla en tavla? 
•  Systemutveckling är bägge delarna (Water-Scrum-Fall).  



Det agila manifestet 
•  Individer och interaktioner framför processer och verktyg 
•  Fungerande programvara framför omfattande dokumentation 
•  Kundsamarbete framför kontraktsförhandling 
•  Anpassning till förändring framför att följa en plan 

- Systemutveckling är ett gemensamt lärande!  



12 grundprinciper (några 
exempel) 

•  Vår högsta prioritet är att tillfredsställa kunden genom tidig och 
kontinuerlig leverans av värdefull mjukvara. 

•  Förändrande krav är välkomna, även sent i utvecklingen. Agila 
processen skördar förändring till kundens konkurrenskraftighet. 

•  Affärsfolk och utvecklare måste arbeta tillsammans dagligen 
under hela projektet. 

•  Bygg upp projektet runt motiverade individer. Ge dem den miljö 
och det stöd de behöver, och lita på dem för att få jobbet gjort. 



12 grundprinciper (några 
exempel) 

•  Den mest effektiva metoden för att förmedla information till och 
inom ett utvecklingsteam är konversation på plats mellan 
individerna (en: face-to-face). 

•  Bäst arkitektur, krav och design framträder ur 
självorganiserande team. 

•  Med jämna mellanrum reflekterar teamet över hur det kan bli 
mer effektivt, och justerar och anpassar sitt beteende därefter. 



Så vad är agilt? 

”Det som är nytt med agila metoder är inte de konkreta 
arbetssätten i sig, utan erkännande av människor som den 
största drivkraften bakom framgång, tillsammans med fokus 
på effektivitet och flexibilitet.” (Cockburn & Highsmith, 
2001)
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Sammanfattning 
•  Det finns en uppsjö av agila metoder (XP, Scrum, 

Lean, Kanban, etc) som gör kulturen bakom agilt 
arbetssätt möjlig.  

•  De flesta företag plockar det de behöver och 
anpassar till sin egen kontext.  

•  Finns sunt och osund motstånd mot agilt (det sunda 
är att situationsanpassa metoderna, det osunda är att 
inte släppa kontroll och kunna förändra kulturen till att 
bygga självorganiserande grupper).  





Hur kan vi mäta agilitet? 
•  Operationalisera de agila principerna? 
•  Mäta agila arbetssätt? 
•  Verktyg som finns, funkar inte! 



Agilitet 
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•  Hur kan vi mäta något som blivit ett synonym för “bra”? 

Agility Measurements Mismatch: A Validation
Study on Three Agile Team Assessments

in Software Engineering

Konstantinos Chronis1 and Lucas Gren1,2(B)

1 Chalmers and University of Gothenburg, 412 96 Gothenburg, Sweden
konstantinos.chronis@gmail.com, lucas.gren@cse.gu.se

2 University of São Paulo, São Paulo 05508–090, Brazil

Abstract. Many tools have been created for measuring the agility of
software teams, thus creating a saturation in the field. Three agile mea-
surement tools were selected in order to validate whether they yield sim-
ilar results. The surveys of the tools were given to teams in Company
A (N = 30). The questions were grouped into agile practices which
were checked for correlation in order to establish convergent validity. In
addition, we checked whether the questions identified to be the same
among the tools would be given the same replies by the respondents.
We could not establish convergent validity since the correlations of the
data gathered were very few and low. In addition, the questions which
were identified to have the same meaning among the tools did not have
the same answers from the respondents. We conclude that the area of
measuring agility is still immature and more work needs to be done. Not
all tools are applicable to every team but they should be selected on the
basis of how a team has transitioned to agile.

Keywords: Validation · Agile measurement · Empirical study

1 Introduction

Agile and plan-driven methodologies are the two dominant approaches in the
software development. Although it has been almost 20 years since the former
were introduced, the companies are quite reluctant in following them [1].

Software development teams started adopting the most known agile method-
ologies, such as eXtreme Programming [2], Feature Driven Development (FDD),
[3], Crystal [4], Scrum [5] and others. Most companies use a tailored methodology
by following some of the aforementioned processes and practices which better
suit their needs. Williams et al. [6] report that all XP practices are exercised
rarely in their pure form, something on which Reifer [7] and Aveling [8] also
agree based on the results of their surveys, which showed that it is common for
organizations to partially adopt XP. The most important issue that tends to be
neglected though, is how well these methodologies are adopted.

c⃝ The Author(s) 2016
H. Sharp and T. Hall (Eds.): XP 2016, LNBIP 251, pp. 16–27, 2016.
DOI: 10.1007/978-3-319-33515-5 2
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a b s t r a c t

Agile development has now become a well-known approach to collaboration in professional work life. Both

researchers and practitioners want validated tools to measure agility. This study sets out to validate an agile

maturity measurement model with statistical tests and empirical data. First, a pretest was conducted as a case

study including a survey and focus group. Second, the main study was conducted with 45 employees from

two SAP customers in the US. We used internal consistency (by a Cronbach’s alpha) as the main measure for

reliability and analyzed construct validity by exploratory principal factor analysis (PFA). The results suggest

a new categorization of a subset of items existing in the tool and provides empirical support for these new

groups of factors. However, we argue that more work is needed to reach the point where a maturity models

with quantitative data can be said to validly measure agility, and even then, such a measurement still needs

to include some deeper analysis with cultural and contextual items.

© 2015 Elsevier Inc. All rights reserved.

1. Introduction

The study of agile development and management practices is a
relatively new field of research. The term itself, “agile development”,
was first coined in the area of software development but similar con-
cepts preceded it in the literature on manufacturing. Today it has
become a general project management concept/tool, and the word
“agile” is frequently used in the general business and project manage-
ment literature, e.g. Miles (2013), Poolton et al. (2006), Vinodh et al.
(2010).

Agile methods in software engineering evolved during the 1990s
and in 2001 it became a recognized concept due to “The manifesto for
agile software development” written by a group of software develop-
ers (Fowler and Highsmith, 2001). According to Cobb (2011) the back-
ground to the agile ideas was that projects in crisis sometimes took
on more flexible ways of thinking and working and then were more
successful. This style was named “agile”, which literally means to be
able to move quickly and easily (Fowler and Highsmith, 2001), and
emerged in reaction to more traditional project management meth-
ods were detailed planning typically precedes any implementation
work.

∗ Corresponding author. Tel.: +46 739 882 010.

E-mail addresses: lucas.gren@cse.gu.se (L. Gren), richard.torkar@cse.gu.se

(R. Torkar), robert.feldt@bth.se (R. Feldt).

During the 1990s the traditional way of doing procurement, elic-
itation of requirements, contract negotiations and then production
and, finally, delivery (e.g. what is often termed the waterfall model
in software development literature), sometimes helped create com-
puter and software systems that were obsolete before they were de-
livered. To try to solve these challenges the agile community thus
defined a set of values that they summarized in the agile manifesto
(Fowler and Highsmith, 2001):

• Individuals and interactions over processes and tools.
• Working software over comprehensive documentation.
• Customer collaboration over contract negotiation.
• Responding to change over following a plan.

Laanti et al. (2011) claim that scientific and quantitative studies
on agile methods were still rare in 2011, while requesting such stud-
ies since they can give more general advice about the practices in-
volved. Overall, if an organization wants to transition to more agile
ways of working, regardless of whether they are a software organiza-
tion or not, the decision-makers will benefit from measuring agility
both before, during, and after such a transition. The question is if this
is possible since agility is a cultural change (described in the agile
manifesto above) as well as a smorgasbord of practices to support
them (Ranganath, 2011; Williams, 2012; Zieris and Salinger, 2013).

There is a diversity of agile measurement tools out there, both sci-
entific and commercial but almost none of them has been statisti-
cally validated. In order to measure agility and trust in the given re-
sults/output, both researchers and practitioners need validated tools

http://dx.doi.org/10.1016/j.jss.2015.05.008

0164-1212/© 2015 Elsevier Inc. All rights reserved.



Hur kan vi mäta agilitet? 
•  Kan vi mäta kultur och beteende? 
•  Konceptet ”agilitet” måste brytas ner (agil kontraktsförhandling, 

kravställning, team) 
•  Vad är ett agilt team? 



Den integrerade 
grupputvecklingsmodellen 
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Fig. 1. The group development stages (adopted from Wheelan (2013) ). 
2. Related work 
2.1. Groups and teams 

Keyton (2002) defines a group as: “three or more members that 
interact with each other to perform a number of tasks and achieve 
a set of common goals,” which means that large groups are in fact 
a set of smaller subgroups and should be considered separately. 
If a group consists of more than eight individuals it is less pro- 
ductive than a smaller group ( Wheelan, 2009 ). A “work group”
consists of members that want to create a shared view of group 
goals and develop a structure to achieve these goals. A “team”
is a work group that has shared goals and effective methods to 
achieve them ( Wheelan and Hochberger, 1996 ). This implicates 
that many work groups in organizations are not teams, and only 
17% of all groups were considered teams in a study by Wheelan 
and Hochberger (1996) . We have not found any more recent stud- 
ies that surveyed a large number of teams, but possibly, the team- 
based work focus in the last decades might have increased this 
percentage, but we have not found any empirical support for such 
a statement. Nor have we found any previous studies on group de- 
velopment in software engineering, which means that we do not 
have an estimate of how mature software engineering teams are 
in relation to other fields. 
2.2. Wheelan’s integrated model of group development 

Many group development theories describe a dynamic view of 
the group. Older theories, like the one presented by Bion (1992) , 
as well as newer group dynamic theory all evolve around a set of 
stages that groups go through over time ( Wheelan and Mckeage, 
1993 ). The theory used in this study presented by Wheelan and 
Hochberger (1996) is actually an integrated model of group devel- 
opment and is also branded as such (the model is called The Inte- 
grated Model of Group Development, or IMGD). This model claims 
to be cyclic but integrates all other four different types of models 
(sequential, life-cycle, equilibrium, and adaptive models) and sees 
these theories as stemming from differences in group types, group 
tasks, time the groups had met together, lack of clarity of group 
stages and phases, and issues of group progress versus reoccurring 
themes ( Wheelan, 2005 ). Wheelan and Hochberger (1996) later 
connected a survey to this model, called the Group Development 
Questionnaire (or GDQ). This tool measures the maturity level of a 
group in four different stages (see Fig. 1 ). These four stages which 
will be presented in more detail next and the Group Development 
Questionnaire will be explained in detail afterward. 

The first stage (Stage 1: Dependency and Inclusion or “Form- 
ing”) consists of three main areas: “concerns about safety and in- 

clusion,” “member dependency on the designated leader,” and “a 
wish for order and structure.” There is a set of things the group 
have to do to fulfill these purposes, and the first part is to create a 
sense of belonging and create a foundation of predictable patterns 
of interaction. The behaviors and feelings in the first stage are cat- 
egorized by concern about personal safety in the group, members 
seek to be accepted by other members and the leader, they fear 
rejection, and they communicate in tentative and polite ways. An- 
other aspect is the dependency on the designated leader. Mem- 
bers will express a need for dependable and directive leadership 
in the first stage. The members will view the leader as benevo- 
lent and competent and expect the leader to provide direction and 
personal safety. At this stage the leader is rarely challenged and is 
accepted as the leader by the group by the group members. Cohe- 
sion and commitment to the group will be based on identification 
with the leader. In the beginning goals are not clear to members, 
but clarification is not sought. Role assignment is often based on 
external status and first impressions rather than real competence 
with goal and task requirements. Most of the communication goes 
through the leader and participation in the discussion is often lim- 
ited to a few extroverted members. There is also an evident lack 
of organization and group structure but conflict is minimal and 
people seem to agree on most topics. Deviation from emerging 
norms is rare and so are subgroups and coalitions ( Wheelan and 
Hochberger, 1996 ). 

The second stage (Stage 2: Counter-Dependency and Fight or 
“Storming”) is a stage with conflict where such disagreements 
must occur in order to create clearer roles, and for the group to 
create a structure needed to be able to be constructive in the way 
the group members work together. In this second phase, hard work 
is needed to get though the conflicts, because shared views of val- 
ues, norms, and goals need to be put in place. In stage 2, exten- 
sive work is needed to agree on these aspects and every mem- 
ber needs to participate for this to happen. The group must get 
through conflict (opposition between ideas etc.) to develop a uni- 
fied set of goals, values, and procedures. These conflicts happen 
because differences of opinion regarding the rules of the game 
(i.e. group norms) are very likely to occur. Conflict is also nec- 
essary to build trust. Only by putting efficient conflict resolution 
in place and by working on finding a unified culture, can the 
group collaborate well. When a group begins the second stage it is 
likely that they show dissatisfaction with roles and start to clarify 
them. Group members also show disagreement about strategies to 
achieve task accomplishment and about the decision-making pro- 
cess. In the end of the second stage there will be an increased con- 
sensus about goals and culture, and conflict resolution, if success- 
ful, will increase trust and cohesion in the group ( Wheelan, 2013 ). 



•  Hur är egenskaperna hos agila team relaterade till 
gruppmognad? 



Resultat 
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•  Ökad nöjdhet med arbetsplatsen 

•  Citat: 

“Ja, vi har diskuterat det, folk tycker helt enkelt att det är roligare 
att vara med i ett agilt team. De gillar att arbeta nära och 
tillsammans med andra, mer än att bara göra sina egna uppgifter 
utan interaktion. Så, ja, det har vi sett, de beskriver det som är vara 
roligare helt enkelt. Jag tror att det beror på relationerna, 
samarbetet och teamkänslan som de får när de arbetar i ett agilt 
team.” [Agilt ansvarig PMO] 



Resultat 
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•  Att inte vara geografiskt nära 
 
•  Citat: 

“Jag tror att, igen, det finns personer inom [företaget] som 
tror att man inte kan jobba agilt på riktigt om man inte sitter 
tillsammans eller om medlemmarna inte är dedikerade till 
projektet. Jag håller inte med! Och jag tycker också att agilt 
hjälper till när man inte sitter tillsammans. Sättet som man 
samlar alla i intensiva möten varje dag, det tror jag 
verkligen hjälper till att bygga team även distribuerat. Man 
kommer till storming-fasen rätt snabbt och kan hantera 
saker.” [Scrum Master/projektledare]



Resultat 

GDQ Associates

•  Personlighet 
 
•  Citat: 

”Jag tror att vissa personer har bägge färdigheterna, men i 
programvaruutveckling är det väldigt tydligt att vissa att 
skickliga i sin roll, men inte skickliga på att vara del av ett 
team, om du förstår vad jag menar.” [Ansvarig för agil 
implementation].



Resultat 
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•  Personlighet/personer i grupper 
 
•  Citat: 

”Jag har även hört från våran ”Line Manager” och många 
andra, något som jag tycker är väldigt intressant; han 
säger att han är förvånad över hur aktiva vissa individer 
har blivit i vårat team. Det är troligtvis ett ömsesidigt 
beroende: agilt kräver ett sådan typ av samarbete, men till 
viss grad så motiverar agilt för sådant samarbete också, 
skulle jag säga.” [Scrum Master, global IT-organisation]



Resultat 
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•  Vissa team var redan agila innan de började arbeta agilt!  
 
•  Citat: 
“Denna konstanta förändringsmentaliteten i agilt, vårt team var 
väldigt mottaglig för ett sådant arbetssätt. Teamet hade många 
kreativa och engagerade personer som älskade friheten att 
förändra och förbättra där det behövs. Det teamet växte 
verkligen genom ett agilt arbetssätt.” [agil projektledare] 

”Det har varit en lättare omställning om teamet mer eller 
mindre arbetade så redan innan!” [Ansvarig för agil 
implementation]



Resultat 
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•  Situationsanpassat ledarskap 

•  Citat: 
“Jag vet inte om jag gör mer än vad jag “ska” i agilt i min roll 
som Scrum Master, men jag försöker verkligen handleda dem och 
hjälpa dem med konflikter. Ser jag en risk någonstans så lyfter 
jag den frågan. Jag leder teamet, men jag vet inte om det är ren 
”Scrum Master”, jag är ju som en projektledare och teamledare, 
men jag är ingen teknisk teamledare, men jag leder teamet också 
i linje mer mer traditionell projektledning.” [Scrum Master/
Manger]. 



Resultat 
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•  Situationsanpassat ledarskap  

•  Citat: 

“Det är jätteviktigt, åtminstone baserat på det jag har sett, 
att ha ledare i team som kan hjälpa till och driva det agila 
teamet framåt.” [Ansvarig för agil implementation]. 



Mäta agilt beteende? 
•  Jag rekommenderar (N=227): 
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Pågående studie 
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Signifikanta faktorer 
AGILITY AND GROUP MATURITY 17

Table 1

Linear Regression Coefficients (Dependent Variable: GDQ Scale IV using 34 teams).

R2 = 59.8%.

Model Unstandardized B Std. Error Standardized B t p-value

(Constant) 31.990 6.068 5.272 .000*

Iteration Planning .333 .150 .387 2.222 .036*

Iterative Development .588 .208 .545 2.831 .009*

Cont. integr. & testing -.103 .118 -.162 -.872 .392

Stand-up meetings -.346 .231 -.271 -1.498 .147

Customer access .181 .188 .216 .961 .346

Customer accept. tests -.180 .152 -.222 -1.187 .246

Retrospectives .277 .119 .376 2.319 .029*

Collocation -.367 .195 -.323 -1.882 .072

Note. *p<.05.

maturity. We failed to reject the null hypotheses of H3 and H6, which means that we found that

the practices ‘stand-up meetings’ and ‘customer access’ were not connected to group maturity,

which we had hypothesized.

In summation, we found that the agile practices ‘iteration planning,’ ‘iterative development,’

and ‘retrospectives’ together can explain around 60% of the variation if group maturity. This

suggests that these agile practices are intimately connected to, and can not function in the way

they are intended, without the agile team being mature from a group development perspective.

Discussion

The results of this study show that there are strong connections between a group’s maturity,

as represented by the GDQ Scale IV measurement, and a set of concrete agile practices. This

provides an answer to the research hypotheses of how these measurements are connected. The



Kopplingar till agila teams 
prestation 

•  Hur mäter vi ett teams prestation? Hur gör ni? 
•  Grupputveckling var korrelerat med planeringseffektivitet men 

inte utvecklingshastighet inom SE (fallstudie). 
Received: 9 January 2017 Revised: 29 June 2017 Accepted: 8 August 2017
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Abstract

Empirical evidence regarding the connection between group development (maturity) and the suc-

cess of software development teams is lacking. The purpose of this research is to gain a qualitative

and quantitative understanding of how velocity and planning effectiveness of software teams

connect to a group development model. The Group Development Questionnaire was given to 19

software developers from 4 work groups to assess their group development maturity. The work

groups' responses to the survey were checked for correlation with development velocity and plan-

ning effectiveness. Semistructured interviews were conducted with 16 individuals from the same

4 work groups to explore issues about their group maturity and to validate the responses of the

interviewees in the Group Development Questionnaire. The measurement of the fourth stage of

group development had a strong association with the planning effectiveness measurement, which

means that a team with less issues in the fourth phase of group development is more effective in

adhering to its plans. On the other hand, group development and velocity showed no significant

convergent validity. We conclude that the dynamics within software development teams might

correlate to their ability to deliver the expected outcome as planned but not to their ability to

develop tasks faster.

KEYWORDS

group maturity, software engineering, velocity, planning effectiveness, performance

1 INTRODUCTION

Groups, like humans, move through successive phases; they tend to advance and regress.1 A group is sometimes defined as 3 or more members

that interact with each other to perform a number of tasks and achieve a set of common goals.2 A team, on the other hand, has developed both

the goals and the means to achieve these tasks effectively.3 The emphasis on the importance of arranging work in a group form emerged, in part,

from the growing awareness of the role of groups in facilitating or blocking individual and organizational effectiveness, and more work can be

achieved in well-functioning teams than dividing work to individuals only.4 As a result, organizations are counting on teams as the main asset for

accomplishing goals.5

Group development can be defined as the process in which a group navigates a number of stages until it becomes a mature team. Consequently,

the term “group maturity” refers to the level of development a group has acquired over the course of its lifespan. Wheelan et al3 reported that 83%

of teams that were assessed in a study were found to be work groups without effective means to reach their common goals. A team, therefore, is

here defined as one that has successfully navigated the earlier stages of group development and has emerged as a mature, high performing unit

capable of achieving common goals.6

The work of Susan Wheelan on group development research helped determine the common threads among group development models and

postulate the basis for the Integrated Model of Group Development (IMGD). In this model, a group is believed to go through 5 successive stages of

development, namely, “Safety and Inclusion,” “Counter-dependency and Fight,” “Trust and Structure,” “Productivity and Work,” and “Termination.”

The importance of this model lies in the fact that it proposes a statistically validated instrument that measures the maturity of a given group at a

given time, called the Group Development Questionnaire (GDQ). The instrument, developed by Susan Wheelan in 1993, contains 4 subscales bases

on the stages from her IMGD. Each subscale contains 15 items which measure the amount of energy a group is spending on the corresponding stage

of IMGD. A comprehensive validation study on the GDQ, performed by Wheelan and Hochberger,7 revealed reliability scores for scales I through IV

J Softw Evol Proc. 2017;e1896. wileyonlinelibrary.com/journal/smr Copyright © 2017 John Wiley & Sons, Ltd. 1 of 17
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software developers from 4 work groups to assess their group development maturity. The work

groups' responses to the survey were checked for correlation with development velocity and plan-

ning effectiveness. Semistructured interviews were conducted with 16 individuals from the same

4 work groups to explore issues about their group maturity and to validate the responses of the

interviewees in the Group Development Questionnaire. The measurement of the fourth stage of

group development had a strong association with the planning effectiveness measurement, which

means that a team with less issues in the fourth phase of group development is more effective in

adhering to its plans. On the other hand, group development and velocity showed no significant

convergent validity. We conclude that the dynamics within software development teams might

correlate to their ability to deliver the expected outcome as planned but not to their ability to

develop tasks faster.

KEYWORDS

group maturity, software engineering, velocity, planning effectiveness, performance

1 INTRODUCTION

Groups, like humans, move through successive phases; they tend to advance and regress.1 A group is sometimes defined as 3 or more members

that interact with each other to perform a number of tasks and achieve a set of common goals.2 A team, on the other hand, has developed both

the goals and the means to achieve these tasks effectively.3 The emphasis on the importance of arranging work in a group form emerged, in part,

from the growing awareness of the role of groups in facilitating or blocking individual and organizational effectiveness, and more work can be

achieved in well-functioning teams than dividing work to individuals only.4 As a result, organizations are counting on teams as the main asset for

accomplishing goals.5

Group development can be defined as the process in which a group navigates a number of stages until it becomes a mature team. Consequently,

the term “group maturity” refers to the level of development a group has acquired over the course of its lifespan. Wheelan et al3 reported that 83%

of teams that were assessed in a study were found to be work groups without effective means to reach their common goals. A team, therefore, is

here defined as one that has successfully navigated the earlier stages of group development and has emerged as a mature, high performing unit

capable of achieving common goals.6

The work of Susan Wheelan on group development research helped determine the common threads among group development models and

postulate the basis for the Integrated Model of Group Development (IMGD). In this model, a group is believed to go through 5 successive stages of

development, namely, “Safety and Inclusion,” “Counter-dependency and Fight,” “Trust and Structure,” “Productivity and Work,” and “Termination.”

The importance of this model lies in the fact that it proposes a statistically validated instrument that measures the maturity of a given group at a

given time, called the Group Development Questionnaire (GDQ). The instrument, developed by Susan Wheelan in 1993, contains 4 subscales bases

on the stages from her IMGD. Each subscale contains 15 items which measure the amount of energy a group is spending on the corresponding stage

of IMGD. A comprehensive validation study on the GDQ, performed by Wheelan and Hochberger,7 revealed reliability scores for scales I through IV

J Softw Evol Proc. 2017;e1896. wileyonlinelibrary.com/journal/smr Copyright © 2017 John Wiley & Sons, Ltd. 1 of 17
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ABSTRACT
Agile processes explicitly focus more on team-work than more tra-
ditional management techniques when building so�ware. With
high velocity and responsiveness on team-level come the risk of
interpersonal con�ict in the agile organizations. �rough a survey
with 68 so�ware developers from three large Swedish companies,
I found that the presence of interpersonal con�ict was negatively
connected to the agile practices Iterative Development and Cus-
tomer Access. �e agile practices Iteration Planning and Iterative
Development were positively linked to the measurement of the
developers’ perceived team productivity. However, Continuous
Integration & Testing was negatively connected to productivity.
�ese results show which agile practices are directly linked to team
productivity, but also, and more importantly, indicate which of the
agile practices that might be more prone to not work as intended,
when the team struggles with interpersonal con�ict. �erefore, I
argue that members of agile teams need training in con�ict resolu-
tion techniques in order to lower the risk of interpersonal con�ict
negatively a�ecting team productivity.
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1 INTRODUCTION
�e agile approach to so�ware projects implies more focus on self-
managing teams and group dynamics [19]. With such focus, more
psychological aspects like group norms and relationship con�icts,
become increasingly more important to understand [14]. How
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group norms are set have been shown to increase performance in
so�ware engineering generally [26] as well as in agile so�ware
teams speci�cally [25]. Group psychological aspects of teams have
been shown to be key factors of successful agile teams [11] and be
u�erly important to practitioners [15]. However, one key aspect
of group dynamics, namely that of interpersonal con�ict, has not
been studied in the context of agile so�ware development teams.

In a study by Liu et al. [16] they also saw a negative e�ect of
con�ict on project success and these e�ects were not mediated
by e�ective processes. However, their measurement of process
included control over project costs, schedules, adherence to stan-
dards, etc., which implies a more plan-driven approach to projects.
In a more recent and quite comprehensive study by Nesterkin et al.
[20], they concluded that, in their partial mediation model, 60%
of the total e�ect of the relationship con�ict and 80% of the total
e�ect of con�ict management were mediated by team collaboration
and goal-se�ing. Such results indicate that the team focus in agile
so�ware development is advantageous, however, we still know
very li�le about how and what agile practices that are a�ected by
interpersonal con�ict. �is study aims at �lling parts of that gap
and has therefore the following research questions:

• Which, if any, agile practices are positively or negatively
associated with interpersonal con�ict?

• Which, if any, agile practices are positively or negatively
associated with perceived productivity?

2 INTERPERSONAL CONFLICT AND
SOFTWARE ENGINEERING

Traditionally in organizational psychology research, con�icts have
been categorized into three main types; relation, process, and task.
�ese categories simply refer to what the con�ict is about, how-
ever, some scholars have suggested that the relationships between
con�ict types and performance are more complex [2]. Relationship
con�ict have recently been shown to have indirect negative e�ects
on both task-based and social aspects of team performance [18],
which indicates that there are more complex relationships than a
clear-cut separation between task-based and relational con�icts, as
presented by for example Trimmer et al. [27] in the so�ware devel-
opment domain and Domino et al. [5] in the information systems
domain. Within so�ware engineering, an older study by Gobeli
et al. [8] merely show that dysfunctional con�ict management ap-
proaches have negative e�ects on results.

In the broader research area of Information Systems Develop-
ment an article from 2001 showed that, in the ISD context, the
construct of interpersonal con�ict (composed by disagreement,
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group norms are set have been shown to increase performance in
so�ware engineering generally [26] as well as in agile so�ware
teams speci�cally [25]. Group psychological aspects of teams have
been shown to be key factors of successful agile teams [11] and be
u�erly important to practitioners [15]. However, one key aspect
of group dynamics, namely that of interpersonal con�ict, has not
been studied in the context of agile so�ware development teams.

In a study by Liu et al. [16] they also saw a negative e�ect of
con�ict on project success and these e�ects were not mediated
by e�ective processes. However, their measurement of process
included control over project costs, schedules, adherence to stan-
dards, etc., which implies a more plan-driven approach to projects.
In a more recent and quite comprehensive study by Nesterkin et al.
[20], they concluded that, in their partial mediation model, 60%
of the total e�ect of the relationship con�ict and 80% of the total
e�ect of con�ict management were mediated by team collaboration
and goal-se�ing. Such results indicate that the team focus in agile
so�ware development is advantageous, however, we still know
very li�le about how and what agile practices that are a�ected by
interpersonal con�ict. �is study aims at �lling parts of that gap
and has therefore the following research questions:

• Which, if any, agile practices are positively or negatively
associated with interpersonal con�ict?

• Which, if any, agile practices are positively or negatively
associated with perceived productivity?

2 INTERPERSONAL CONFLICT AND
SOFTWARE ENGINEERING

Traditionally in organizational psychology research, con�icts have
been categorized into three main types; relation, process, and task.
�ese categories simply refer to what the con�ict is about, how-
ever, some scholars have suggested that the relationships between
con�ict types and performance are more complex [2]. Relationship
con�ict have recently been shown to have indirect negative e�ects
on both task-based and social aspects of team performance [18],
which indicates that there are more complex relationships than a
clear-cut separation between task-based and relational con�icts, as
presented by for example Trimmer et al. [27] in the so�ware devel-
opment domain and Domino et al. [5] in the information systems
domain. Within so�ware engineering, an older study by Gobeli
et al. [8] merely show that dysfunctional con�ict management ap-
proaches have negative e�ects on results.

In the broader research area of Information Systems Develop-
ment an article from 2001 showed that, in the ISD context, the
construct of interpersonal con�ict (composed by disagreement,
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Table 1: Linear Regression Coe�cients (Dependent Variable: GDQ2 with 68 valid cases).

Model Unstandardized B Std. Error Standardized B t p-value

(Constant) 72.149 10.904 6.617 .000*

Iterative Development -1.393 .460 -1.311 -3.028 .004*

Customer Access -.218 .096 -.249 -2.264 .027*

Iter. Dev. (Cubic) .000 .000 .991 2.278 .026*

*p<.05

Table 2: Linear Regression Coe�cients (Dependent Variable: Productivity with 67 valid cases).

Model Unstandardized B Std. Error Standardized B t p-value

(Constant) 1.390 .501 2.776 .007*

Iteration Planning .036 .011 .452 3.408 .001*

Iterative Development .048 .017 .455 2.843 .006*

Cont. Int. & Testing -.025 .011 -.346 -2.169 .034*

Stand-Up Meetings -.014 .020 -.084 -.700 .487

Customer Access .000 .011 -.003 -.026 .980

Cust. Accept. Tests -.017 .010 -.202 -1.738 .087

Retrospectives .018 .015 .168 1.207 .232

Collocation -.034 .018 -.192 -1.860 .068

*p<.05

As a �nal remark, making employees aware of how con�icts
work from a psychological and emotional perspective have already
been shown e�ective, even in the ISD domain [1]. My suggestion
is that so�ware engineering education should include negotiation
and con�ict resolution training, like the one presented by Shell
[23], especially in the agile context. I also believe having a formal
structure for con�ict resolution in agile so�ware development or-
ganizations would increase productivity and job satisfaction. My
study has provided empirical data on the importance of such ap-
proaches in order to leverage agile so�ware development in the
way it is intended. Two of the four statements in the agile manifesto
[7], namely “Individuals and interactions over processes and tools”
and “Customer collaboration over contract negotiation” are both
connected to the results of this study. �e agile manifesto is at the
core of agile so�ware development, and therefore, more research
and guidelines of how to succeed with these in practice are much
needed.

7 THREATS TO VALIDITY
A limitation in this study is the operationalization of the two con-
structs used. �e Perceptive Agile Measurement have been vali-
dated with 227 so�ware engineers but the agility measurements
have been shown di�cult without taking context into account
[10]. �e Group Development�estionnaire have been thoroughly

validated in its own �eld of organizational and social psychology,
however, none of the validation studies were done in connection to
so�ware development. I also recognize the fact that Scale 2 of the
GDQ might not cover all aspects of relational con�ict, which means
that this paper should only be seen as a �rst exploratory study
of the connections between the two constructs. Further studies
with higher resolution is therefore much needed in order to obtain
knowledge of the more exact relationships between the two.

I also acknowledge that using multiple linear regression anal-
ysis with a sample of 68 participants can be considered low with
regards to how many variables I included in my questionnaire.
However, conducting more advanced analyses, such as partial least
squares path analysis, require larger sample size and were not used
in this study due to the fact that I believe more qualitative data is
needed �rst in order to know what associations to test (i.e., �nd
more speci�c hypotheses). Since I lack knowledge of the inter-
nal and contextual relations between the agile practices, I did not
want to run simple correlation analyses between all the categories,
i.e., I wanted to see the predictive power of the agile practices in
conjunction in relation to the interpersonal team con�ict level.

As a side note, the more popular usage of more conservative
nonparametric tests in so�ware engineering research is o�en a
good alternative in empirical research. However, when it comes to
building regression models the assumption is that the residuals are
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Abstract

Context Existing knowledge in agile software development suggests that individual competency (e.g.
skills) is a critical success factor for agile projects. While assuming that technical skills are important for
every kind of software development project, many researchers suggest that non-technical individual skills
are especially important in agile software development.

Objective In this paper, we investigate whether non-technical individual skills are correlated to the use
of agile practices.

Method Through creating a set of multiple linear regression models using a total of 148 participants from
agile teams in seven software development organizations from The Netherlands and Brazil, we analyzed the
predictive power of non-technical individual skills in relation to agile practices.

Results The results show that there is surprisingly low power in using non-technical individual skills to
predict (i.e. explain variance in) the mature use of agile practices in software development. Furthermore,
agile practices and non-technical individual skills that change over time did not interact with each other.

Conclusions Therefore, we conclude that looking at non-technical individual skills is not the optimal
level of analysis when trying to understand, and explain, the mature use of agile practices in the software
development context. We argue that it is more important to focus on the non-technical skills as a team-level
capacity instead of assuring that all individuals possess such skills when understanding the use of the agile
practices.

Keywords: skills, agile practices, code quality, empirical study

1. Introduction1

Agile methods are increasingly used in industry as they are established to support projects in their2

success [49]. Cockburn & Highsmith [9] argue that individual competency is an important success factor3

in agile projects. In agile methods “the emphasis on people and their talent, skill, and knowledge becomes4

evident.” Even on team-level, they argue that the emphasis is again “on competency rather than process.”5

Literature suggests that we progress through two major stages during the development of a cognitive skill,6

a declarative knowledge stage and a procedural knowledge stage [3]. While the former can be acquired7

by reading text books (e.g. learn how to lead a team), the latter, the procedural knowledge, can only be8

acquired in process (e.g. by actually leading a team and learning from mistakes). Hence, it seems that9

success in agile projects depends on individual skills, that are developed in individuals over time. Many10

studies in software engineering have focused on explaining the individual skills (see e.g. Turley & Bieman11

[59]), which implies that the individual non-technical skills are believed to predict team-level performance in12
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Nej, inte i den här studien. 

Table 3: Linear Regression Coe�cients (Dependent Variable: Iteration Planning with 148 valid cases). R2 = 9.4%

Model Unstandardized B Std. Error Standardized B t p-value

(Constant) 5.069 0.319 15.903 0.000*

Planning Skills 0.214 0.054 0.363 3.948 0.000*

Organizing Skills -0.120 0.046 -0.237 -2.579 0.011*

*p<.05

Table 4: Linear Regression Coe�cients (Dependent Variable: Customer Access with 147 valid cases). R2 = 6.1%

Model Unstandardized B Std. Error Standardized B t p-value

(Constant) 5.281 0.575 9.188 0.000*

Customer Orientation Skills 0.178 0.068 0.218 2.625 0.010*

Planning Skills -0.159 0.074 -0.179 -2.149 0.033*

*p<.05

Table 5: Linear Regression Coe�cients (Dependent Variable: Customer Acceptance Tests with 142 valid cases). R2 = 10.1%

Model Unstandardized B Std. Error Standardized B t p-value

(Constant) 4.051 0.715 5.666 0.000*

Organizing Skills -0.308 0.092 -0.289 -3.364 0.001*

Negotiation Skills 0.326 0.105 0.269 3.121 0.002*

*p<.05

12

Samarbete är en förmåga på teamnivå!





Implikationer 
•  De agila metoderna kanske möjliggör grupputveckling, men kan 

man vara agil ”på riktigt” utan att gruppen är mogen? Troligtvis 
inte. 

•  Nya grupper kanske inte kan vara agila. Troligtvis kan de inte 
det. Är det bra att vara Scrum Master hela tiden? 

•  Överlapp mellan agila grupper och fas 4-grupper. 
•  Grupper tar till sig agila metoder olika beroende på 

grupputvecklingsfas.  
•  En agil implementation behöver anpassas till 

gruppmognadsnivån! (en vanlig medicin är ”ni följde inte den 
agila processen tillräckligt noga!”)  



Tack! 
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