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Abstract

This study uses an organizational psychology lens to gain a fundamental understanding of how Agile
Practices influence socio-psychological mechanisms leading to more effective projects.
The theoretical framework of this study is based on a causal model of teamwork derived from innovation
research with the major constructs of coordination capability and knowledge growth. We will investigate
the impact of Agile Practices on these constructs through well-researched teamwork variables such as
goal commitment and social support, and by the new constructs adaptivity and open communication. We
will then determine the impact of these constructs on project performance. In addition, we will analyze
the moderating effect of team autonomy on the relationship between coordination capability and project
performance.
The quantitative field study is planned for October 2008 and targets a sample size of 60 agile projects.
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1 Introduction

In recent years, new software development meth-
ods have emerged under the label “agile meth-
ods”. Their purpose is to effectively integrate
changing customer requirements and to empha-
size the collaboration within the team. Software
development methods are composed of several
practices describing technical or organizational
processes necessary for implementing a software
project. Those practices which are specific to agile
methodology are called ’Agile Practices’ in this
study.

Parallel to the market penetration of agile
methods and their practices, scientific investi-
gation of Agile Practices has also increased, al-
though it has remained primarily within the soft-
ware development field. In this field, a few em-
pirical studies using a psychological perspective
have emerged. They analyzed various positive
effects of Agile Practices in projects:

Whitworth and Biddle (2007) studied social in-
teractions in agile teams. Participant interviews
in this study led to the conclusion that Agile
Practices such as collective ownership, short it-

erations, pair programming and daily stand-up
meetings increased perceived social support, co-
hesion and motivation in software development
teams.

Law and Ho (2004) conducted a case study on
social factors in an XP environment. They ob-
served that co-location improved team commu-
nication, and that customer on-site and an itera-
tive planning strategy led to increased customer
satisfaction.

Robinson and Sharp (2005) used an ethno-
graphic approach to analyze the social implica-
tions of the Agile Practices. They found that four
Agile Practices - namely pair programming, test-
first development, simple design, refactoring - all
incorporated pairing. Pairing involves two tech-
nical developers sitting side-by-side to accom-
plish a task. According to the study, pairing can
be described as an intensive but also potentially
stressful form of conversation.

These psychological studies of Agile Practices
dominantly used qualitative methods such as
grounded theory or case studies. Therefore,
it would be valuable to validate them using
quantitative methods, which are less sensitive
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to the verbal communication ability of the par-
ticipants and more safeguarded against casual
cirumstances due to the larger sample size.

In contrast to the scarce coverage of psycho-
logical factors in software development research,
there is an abundance of studies about such fac-
tors in the field of organizational psychology. Ex-
tensive study of teams in this field over the past
few decades has identified important team per-
formance factors such as goal setting, goal com-
mitment, cohesion and social support. Investi-
gating these team performance factors as media-
tors between Agile Practices and project effective-
ness may unveil important socio-psychological
mechanisms. Such findings could help to under-
stand the complex relationships between Agile
Practices and team performance.

Fundamental to the discussion of Agile Prac-
tices in software development research, the Ag-
ile Manifesto (Beck et al., 2001) highlights core
principles shared by all agile methods and im-
plemented by Agile Practices. Many software
development studies investigate in detail the ef-
fectiveness of a particular Agile Practice, such as
pair programming (Williams, Kessler, Cunning-
ham, & Jeffries, 2000), and include the develop-
ment of appropriate measurements and metrics.
Building on these studies, research on Agile Prac-
tices will benefit from a comparison of Agile Prac-
tices in a representative selection. Only by such
a comparison can Agile Practices be put into per-
spective, because their relative value against each
other can be detected. Based on these considera-
tions, the resulting research question hence is:

How do Agile Practices influence socio-
psychological mechanisms which have a positive
impact on project effectiveness?

The results may disconfirm the popularity of
well-covered practices and may raise attention to
previously neglected practices.

2 Theoretical Framework

Scholl (2005) developed a causal model of team-
work which provides an appropriate base for this
study due to its focus on interaction and innova-
tion, as well as its definition of the construct co-
ordination capability: Four studies using Scholl’s
model have investigated various interaction as-
pects of teamwork and confirmed the model’s
predictions. Thus we can assume the model’s
general applicability to the analysis of teamwork.
Scholl tested his model in a field study on inno-
vation processes. Innovation processes are char-
acterized by high degrees of novelty and uncer-
tainty. These characteristics also describe the con-

text of agile projects. A major force leading to
the development of agile methods was the in-
ability of the preceding plan-driven methods to
cope with high degrees of uncertainty and nov-
elty invoked by frequently changing customer re-
quirements. Furthermore, one of the major con-
structs in Scholl’s model, coordination capability,
is well applicable to the agile context. Coordina-
tion capability is defined as the "ability to execute
complete decision making and implementation
cycles". Iterations, the short development cycles
which are a fundamental element of agile meth-
ods, are themselves essentially "complete deci-
sion making and implementation cycles". Coor-
dination capability can therefore be recast in the
agile context as the "ability to execute iterations".
By applying Scholl’s model in the agile context,
confirmation of its previous findings could ex-
tend its validity to a new real-work context and
thereby serve as a source of new insight in this
context. The described verification goal regard-
ing Scholl’s model leads to the first hypothesis:

H 1 Effectiveness of a software project is positively
dependent on coordination capability and knowledge
growth.

A multitude of studies based on goal setting
theory, as summarized by Locke and Latham
(2002), has confirmed the mediating effect of goal
commitment on performance, both at the individ-
ual and the group level. Social support can me-
diate this effect as shown by (Aubé & Rousseau,
2005). This study will investigate a new role of so-
cial support, as a direct influence on coordination
capability. Coordination capability can be consid-
ered as a concrete form of performance, leading
to the third hypothesis:

H 2 Coordination capability is positively dependent
on goal commitment and social support.

The current study analyzes the impact of Agile
Practices on team learning as knowledge growth
through adaptive behavior and open communi-
cation. When the team receives customer feed-
back which is a source of knowledge growth, it
can respond adaptively by modifying the imple-
mented and planned scope accordingly. An ad-
ditional positive effect on knowledge growth can
be expected if the team manages to establish open
communication through an error-tolerant culture
in which team members may communicate own
mistakes and provide constructive criticism with-
out fear. The resulting second hypothesis is:

H 3 Knowledge growth is positively dependent on
adaptivity and open communication.
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Iteration planning is practiced in the prevalent
agile methods as planning meeting in which all
team members decide on scope of the current it-
eration by collectively setting effort estimations.
This Agile Practice may have a decisive impact
on goal commitment due to the empowerment ef-
fect.

The Agile Practices of iterative development
and continuous integration & testing represent
the fundamental building blocks of agile method-
ology. Their impact on the technical realization of
software projects has been covered in many stud-
ies and does therefore not represent the center of
attention in this study. In regards to team dy-
namics, their most valuable effect may consist in
a fast rhythm providing focus of effort to generate
the iteration result which in turn represents feed-
back on the team performance. This aspect can
be transformed into the following hypothesis:

H 4 Goal commmitment is positively dependent on
the Agile Practices of iteration planning, iterative de-
velopment and continuous integration & testing.

In his study, Scholl found a high correlation be-
tween willingness to cooperate and both coordi-
nation capability and knowledge growth. Will-
ingness to cooperate should lead to more open
communication and mutual social support. In
agile contexts, open communication and social
support may be directly proportional to the fre-
quency of face-to-face contact such as through
the Agile Practices of stand-up meetings and co-
location. The resulting hypothesis hence is:

H 5 Face-to-face communication established by
stand-up meetings and co-location has a positive effect
on social support and open communication.

Apart from frequent face-to-face communica-
tion, we can expect a positive effect on open com-
munication by the Agile Practice retrospectives.
Retrospectives are internal lessons learned work-
shops in which a team reflects on areas of im-
provement on a regular basis. During the retro-
spective, team members are encouraged to pro-
vide constructive feedback to each other, and
should follow up on the decided action points
afterwards. If the team consistently follows this
Agile Practice, we can expect to confirm the fol-
lowing hypothesis:

H 6 Open communication is positively dependent on
the Agile Practice retrospectives.

Adaptivity, as mentioned above, is the behav-
ior of a team to direct their efforts to the re-
ceived customer feedback. Sources of customer
feedback are formal product demonstrations in

the Agile Practice customer acceptance tests, and
through informal communication channels as op-
erationalized as customer access by Layman,
Williams, and Cunningham (2006). Furthermore,
the adaptation process also flows in the other di-
rection, from the customer to the team: The cus-
tomer in turn receives feedback from the team
about the technical feasibility of his requirements
and can thus adapt his requirements to these con-
straints. These reflections can be summarized in
the following hypothesis:

H 7 Adaptivity is positively dependent on the Agile
Practices customer demonstrations and customer ac-
cess.

Despite all team efforts and positive contri-
bution by Agile Practices, a team might fail to
deliver according to expectations due to factors
which are located outside the team’s circle of in-
fluence. These external factors may have a dom-
inating destructive effect on the performance, or
more specifically on coordination capability, be-
cause they decrease the team autonomy in deci-
sion making and implementation. Team auton-
omy may determine the extent of how much Ag-
ile Practices can influence teamwork. This effect
is tested in the following hypothesis:

H 8 Team autonomy is a positive moderator on the re-
lationship between coordination capability and effec-
tiveness.

3 Method

Our sample is composed of software develop-
ment projects applying Agile Practices consis-
tently. The field study will be conducted through
a web-based questionnaire to be completed by
four team members of each project team.

This study postulates a model of several in-
dependent causal mechanisms of teamwork to-
ward project performance trough three subse-
quent causal levels. Multivariate statistics pro-
vides structural equation modeling (SEM) as the
only method to define a model of this complexity,
estimate its parameters, and to allow the calcula-
tion of model fit indexes to evaluate the stability
of the estimated parameters.

A common drawback to using SEM requires
a high sample size for the estimation. How-
ever, this precondition only applies if all indi-
cator variables are included as parameters into
the full model. In order to reduce the num-
ber of parameters, and to obtain more stable es-
timations, two different aggregation techniques
will be used in the structural analysis: composite
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Figure 1: Causal Model of Agile Teamwork Effectiveness

scores (Ronald S. Landis & Tesluk, 2000) and item
parceling (Little, Cunningham, & Shahar, 2002).
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