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Abstract

Agile software development solutions are targeted
at enhancing work at project level. Little is yet known
about the relationship between agile projects and
organizational capability improvement. The agile
project teams are suggested to iteratively improve
their behaviour in a validated manner. This paper
addresses the high value of such validated software
process improvement (SPl) knowedge emerging from
project teams and its utilization at the organizational
level SPI. In this paper it is suggested that the novel
Pl methods of agile project teams also require
alterations in the activities of the organizational level
in order to enable the mutually benefiting co-
exigence of the two. Empirical results from a
longitudinal case sudy over five software
development projects are presented to illustrate the
evolvement of organizational SPI mechanisms and to
derive implications for integrating the agile software
development and organizational SPI. The study
reveals the high importance of close collaboration
between the organizational and project levels
throughout the projects and identifies several
organizational activities needed in enhancing SPI
within agile projects and in an organization.

1. Introduction

A learning organization is “skilled at creating,
acquiring, interpreting, transferring, and retaining
knowledge, and a purposfully modifying its
behaviour to reflect new knowledge and insights’ [1,
p. 11]. Software process improvement (SPI) activities
support the enhancing of a learning organization.
Especially, the experiences of the people who actually
execute a process have been identified as one of the
central sources of input for an SPI program [2].

The organizational busness goals have
traditionally laid the foundation for all SPI initiatives
asin CMMI (Capability Maturity Mode® Integration)
[3]. According to CMMI, SPI typicaly involves
management  steering  committees  developing
strategies, process groups facilitating and managing
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the SPI activities, and process action teams defining
and implementing the improvement. The role of the
practitioners is defined as performing the process [3].
Nowadays, many organizations run agile software
development projects alongside their traditional ones.
The principles of agile software development [4]
propose that “at regular intervals, the team reflects on
how to become more effective, then tunes and adjusts
its behaviour accordingly”. Thus, in the agile context,
a software development team is in the central rolein
setting the goals, and planning and implementing SPI
activities iteratively throughout a project.

Currently, there seems to be lack of empirica
evidence on how the agile approach for SPI integrates
to the organizational SPI activities. The existing
methods for iterative adaptation and improvement of
agile project teams do not seem to address the
organizational learning aspect. However, it is known
that “knowledge is only maximized if the organization
can learn” [5, p. 11]. Thus, the process knowledge of
project teams should be “shared collectively rather
than limited to a privileged few” [1, p. 11]. The
inability of an organization to learn systematically
from agile development projects can be seen as a
magjor obstaclein the adoption of agile methods.

In this paper it is suggested that the novel SPI
methods evolved for agile project teams also require
aterations in the SPI activities of organizational level
in order to enable the mutually benefiting co-existence
of the two. Systematically collected empirical data is
provided from a longitudina case study where five
consecutive agile software development projects
employed agile team reflections, as wdl as traditional
project retrospectives to enhance sysematic SPl on
both, project and organizational levels.

The paper is structured as follows. Section 2
discusses the traditional and agile approaches to SPI.
Section 3 suggests the integration of agile SPI
approaches in traditiona SPI  mechanisms of
organizations. Section 4 defines the research design
and, in section 5, the empirical results from the case
study are presented. The paper is concluded with
conclusions, limitations, and future research needs.



2. Related Research

In the following sub-sections, the traditional and
agile SPI mechanisms as well as their connections to
organizational learning are discussed.

2.1. Traditional Approach to SPI

In traditional SPI approaches, such as Quality
Improvement Paradigm (QIP) [6] and IDEAL™ [7],
the promoter of SPI initiatives is the organizational
level and the goals set in it. Different SPI methods
have been evolved in the context of traditional
software development, for example, GOM [8] and
CMMI [3]. QIP identifies two cycles of learning:
project and organizational. The organizational
learning cycle addresses the setting of the
improvement goals, and planning and analyzing the
results of the SPI initiatives. The project learning
cycle addresses the execution (e.g., piloting) and
collecting feedback from SPI initiatives (i.e., projects)
for organizational analysis.

Traditionally, project retrospectives[9] (i.e., project
postmortems) have been one way of harvesting process
knowledge of project teams from the finished projects
in order to enhance organizational learning. Thus,
their focusis on improving project work in future [10].
The harvested knowledge may be rdevant for the
ongoing SPI initiatives of an organization or include
all the experiences and improvement opportunities
deemed important by the software developers. Often,
the improvement opportunities that arise from the
projects ill need further analyzing, piloting and
validation in the future projects prior to their
dissemination in the organizational practices (Figure
2). Evidently, this also means a long time-span
between the problem identification and process
improvement. Different procedures of conducting
retrospectives are suggested (e.g., [11]) but are outside
the scope of this paper.

2.2. Agile Approach to SPI

In the agile principles [4], it has been suggested
that “at regular intervals, the team reflects on how to
become more effective, then tunes and adjusts its
behaviour accordingly”. Thus, in agile context, a
software development team collectively is in the
central role in setting the goals, and planning and
conducting SPI iteratively throughout a project.

Currently, few techniques have been suggested to
enabl e iterative SPI within agile software devel opment
projects. Cockburn [12] has proposed a reflection
workshop technique, whereas Dingsayr and Hanssen
[13] have suggested a workshop technique called

postmortem reviews. Currently, the existing agile
project learning techniques seem to lack means to
perceive the organizational SPI aspect. For example,
they do not address the important aspects of
sysematically defining, validating, packaging and
storing the SPI results of agile projects.

The empirical evidence, quditative or quantitative,
that the implemented process enhancements have
actually been useful and that they have brought factual
improvements to the process is needed within projects.
In fact, Extreme Programming (XP) [14] suggests that
the teams can change their practices only if they agree
on how they will assess the effects of the change [15,
p. 71]. Such practices, however, are not defined in XP.
It could be argued that empirical validation of SPI
actions within project teams would largely increase the
value of such SPI knowledge in organizational SPI.

The Pod-Iteration Workshop method (hereafter
referred as PIW) (more in [16]) is based on the two
existing agile reflection techniques. The initial goal of
PIWs is to provide mechanisms for project teams to
sysematically utilize their knowledge and experience
for tailoring their base process to better suit their
needs. Another goa of PIW's is to provide
mechanisms that enable the symbiosis of the project
teams and the organizational SPI. For example, the
PIW method addresses the systematic validation of
Pl actions and storing of SPI knowledge iteratively in
the ongoing projects to ensure the availability of
appropriate SPlI knowledge from individua project
teams. The PIW method conssts of six iteratively
repeated deps. 1) preparation, 2) experience
collection, 3) planning of improvement actions, 4)
piloting, 5) follow-up and validation, and 6)
packaging and storing experience.

As illustrated in Figure 1, a vital link between the
agile project learning and the organizationa
improvement cycles is the iterative and appropriate
packaging and storing of systematically validated and
documented SPI knowledge by the project teams. This
enables the transfer of the SPI knowledge from
projects to organizational levd as suggested in
Experience Factory [17]. The action point template
(defined in [18]) developed especially for storing PIW
data defines a structure that supports both the project
level follow-up of SPI actions and transferring of
appropriate SPI knowledge to the organizational level.
For every SPI action generated in a PIW, the following
issues are agreed and documented in a systematic and
structured manner: 1) the specific SPI action to be
taken, 2) responsibilities and schedule for the action,
3) the exact problem that the action point aims at



solving, 4) the means to validate the effectiveness of
the SPI action, and 5) the results (qualitative or
quantitative) of the validation (updated in the
following PIW after piloting). The associated problem
area is also identified for each SPI action in order to
ease up the filtering of data for later use The
validation data should aso be stored in an
organizational repository to ensureits availahility.

3. Integrating Agile Software Development
and Software Process | mprovement

In this section the differences of traditional and
agile SPI mechanisms are discussed. Secondly, the
organizational activities to enhance SPI within agile
projects aswell asin an organization are defined.

3.1. Traditional and Agile Approaches for
Organizational SPI

Two central differences of traditional and agile SPI
can be identified. Firgtly, the origin of SPI goas is
traditionally the organizational level. However, in the
agile project context the impdling power for SPI lies
within individual project teams, and their experiences
and learning throughout projects. Secondly, the
process knowledge of project teams has traditionally
been harvested from the finished projects in order to
enhance project work in future [10, p. 255]. Instead,
the immediate focus of agile project learning is on
improving the performance of the ongoing project.

The traditional and agile SPI approaches are not
contradictory. Rather, both the approaches can be
beneficial in integrating agile software development
and organizational learning. This, however, requires
the integration of agile SPI mechanisms in the
organizational learning cycle (Figure 1).

Planning of
Improvement

Figure 1. QIP ([17]) and agile project learning

Traditionally, a project team may participate in a
retrospective after the project in order to provide the

organizational level with their  experiences.
Organizational SPI stakeholders, then, ensure that the
harvested knowledge is appropriately stored, filtered,
analyzed, piloted and disseminated from individual
projects to organizational processes. Figure 2
illustrates the interaction of traditional project
learning  from  project  retrospectives  and
organizational learning.
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Figure 2. Interaction between project
retrospectives and organizational learning

The central outputs from retrospectives (Figure 2)
are the improvement opportunities (i.e, lessons
learned) identified by the project team. In the agile
context four types of learning output from projects can
be identified (Figure 3): 1) the metrics data collected
in the projects, 2) the validated process improvements
conducted iterativedly within the agile software
development project (including the reasoning behind
the piloted improvement actions and validation data),
3) the improvement requests of agile project teams
(i.e, improvement actions that would require
organizational support or decision making during the
project), and 4) improvement opportunities (i.e,
suggestions for future improvement).
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The validated process improvements aready
piloted during the agile projects are a valuable input
for the organizational SPI that the traditiona project
retrospectives do not provide. At its best, agile project
learning can provide vaidated, classified, well
reasoned, and adequatdly stored SPI knowledge and
insights into the agile software development to be
addressed by the organizationad SPI. The
organizational SPI stakeholders, then, can filter and
analyze the SPI knowledge from multiple projects, and
embed certain process improvements directly in the
organizational practices or to plan to further pilot
them later on.

3.2. Integration of Agile Software Development
and Organizational SPI

The novel team-centred SPI methods evolved for
agile project teams aso require alterations in the SPI
activities of the organizational level in order to enable
the mutually benefiting co-existence of the two. Agile
software  devdlopment  addresses the  close
communication between the organizational layers [4].
The need to increase the level of collaboration is also
evident in integrating the iterative and rapid SPI
activities of project teams and organizational SPI
stakeholdersin away that benefits both the parties.

While the project teams are in a centra role in
improving their process within the organizational
limitations, they cannot be left to do it al by
themselves. For one, the project teams should be
provided with organizational facilitation in
conducting the project learning activities. For the
project team, this ensures the availability of adequate
knowledge on conducting the iterative learning
activities (e.g., defining the improvement actions and
their proper validation) and with organizational
guidelines for tailoring the process. The
organizational level, in return, gains on-time and first-
hand process improvement knowledge from the
ongoing projects. The active participation of the
organizational level in the agile project learning
activities provides valuable insghts in the problems
and potential solutions in the current organizational
practices. By active collaboration with project teams
organizational level also has an opportunity to
influence the adequate definition, planning, validation
of the SPI activities and packaging of the results for
organizational utilization.

Project teams also require support in conducting
some of the SPI actions they have planned to
undertake. These improvement actions can be
regarded as improvement requests (Figure 3) to the

organizational SPI stakeholders. Reacting to these
improvement requests may be of high importance, as
it ensures the implementation and validation of the
SPI actions deemed important by the project team,
which is not capable of accomplishing these tasks
itsdf. This is likely to increase the motivation of the
developers to participate in the agile learning activities
[16].

Iterative, on-time feedback from organizational
level considering, for example, results of the project
monitoring is important for the agile project teams.
They may utilize this information for learning
purposes and in setting the SPI goals for the following
iterations. On the other hand, the organizational leve
gains feedback from the project teams (i.e,
improvement opportunities, validated improvements,
improvement requests) of applying different (agile)
practicesin different project contexts. Thisisvaluable
input for organizational improvement in the long-run.

4. Research Design

In this section, the goals, setting, methods, and data
collection of this research are defined.

4.1. Research Goals

This paper presents a proportion of a research
focused on SPI in agile software development. Results
have also been published in [16, 18-21]. The research
goal focused on this paper isto study the integration of
SPI as suggested in the agile software development
context and organizational SPI. The empirica
evidence was collected from five agile software
development projects which participated in traditional
project retrospectives as well as conducted agile
project learning sessions (i.e., PIWs).

In the case organization, an organizational software
engineering process group (SEPG) [3] (hereafter
referred as process group) was established. It aimed at
continuous and effective utilization of the SPI
knowledge gained from the projects. In order to
achieve this, the process group needed to evolve
practices to ensure beneficial co-existence of agile
project learning and organizationa learning. Thus,
the underlying research goal of this study was to
develop mechanisms for organizations where agile
projects are conducted to integrate the agile project
learning in organizational level SPI. In the research
organization, a goal was to utilize learning from both
agile project learning (PIWs) as wdl as project
retrospectives in devisng an agile software
development process to meet the needs of the volatile
mobile software development environment (i.e.



Mobile-D™ [22]). For the customer organizations the
goal was, naturally, to produce a high quality product
as efficiently as possible.

4.2. Research Setting

All the case projects were conducted in the same
open office settings at VTT, the Technical Research
Centre of Finland, with different customer
organizations and project teams. Table 1illustrates the
central characteristics of the case projects.

Table 1. Characteristics of case projects

size End
Project (person o Duration Iterations
months) P
1 85 Intranet 9 weeks 3 x two weeks
app 3 x oneweek
Mabile 1 x one week
2 10 9weeks | 3 xtwoweeks
ap 2 X one week
Mabile 1 xoneweek
3 55 9weeks | 3 xtwoweeks
ap 2 x one weeks
4 52 Mobile 11 weeks 2 x two weeks
app 7 x one week
Mabile 1x1weeks
5 7.1 8weeks | 3x2weeks
ap 1 x 1 weeks

The organization of the case study context included
a dsteering group consisting of members of the
customer and the research organizations, an off-site
customer, a process group, a support group, and the
respective software development teams. The teams
consigted of the developers of customer organization
aswell as experienced students of computer science.

quality product. The decisions concerning the project
level process enhancements were to be made by
applying mechanisms of PIW method. Thus, all the
software development projects in the case study
conducted PIWs after the first four (three in Project 5)
completed iterations (Figure 4). A total of 19 PIWs
were conducted during the research. The workshops
were held as the first activity of al iterations. The
project teams al o participated in a retrogpective at the
end of each project (PR in Figure 4).

The organizational level SPI activities were ran by
the process group consisting of process improvement
specialists of the research organization. Their
immediate goal was to analyze and transfer process
knowledge from the project teams to the
organizational software development process (i.e.,
Mobile-D™ [22]), and, thus from a project to another.
The process group had also had a vita role in
supporting agile project learning. The facilitator, who
was in charge of arranging and conducting the agile
project learning sessions, i.e., PIWs, within the project
teams was a member of the process group. Thus, she
possessed expertise not only in SPI, but also in the
Mobile-D™ process itself. The facilitator was an actor
operating between the two organizational layers and
thus in postion to provide the project teams with
information on, for example, organizational SPI
guideines and the process group with insightsinto the
SPI within projects. The support group members were
training (i.e., prior the project) and coaching (i.e.,
throughout the project) the project members on the
software development process and its practices, and

XpP Mobile-D v.1.0

Mobile-D v.2.0

Mobile-D v.3.0 Mobile-D v.4.0

Organizational
level

AATTA

Project level

Figure 4. Evolvement of SPI approach
(PIW=post-iteration workshop, PR=project
retrospective, SM=support team meeting,

QM=quality meeting of process group)

The project teams were empowered to adapt the
software development practices iteratively from the
first iteration onwards based on their experience,
objective metrics and knowledge. The aim was to
optimize the daily software devel opment work and the
development process while also producing a high
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providing other support needed by the project team.
The support group members also belonged to the
process group due to their specific context-related
knowledge emerging from close collaboration with
development teams.

SPI methods and activities were constantly devised,
revised and adapted throughout the longitudinal study.
The issue of organizationa SPI was increasingly
addressed towards the end of the study when, for



example, systematic process group activities were
launched (quality meetings, i.e.,, QM in Figure 4). The
first three projects lacked systematic mechanisms for
storing, analyzing, transferring and disseminating the
process knowledge of project teams in an organization
(Figure 4). The early attempts at organizational
learning took the form of relatively unorganized and
irregular meetings of the support team (SM in Figure
4) where the problems and the progress of the ongoing
project were discussed. At the end of Project 3, it was
realized that regular and systematic means were
needed to effectively improve the organizational base
process (XP) to better suit the mobile software
development context (i.e.,, MobileeD™) beyond a
single project. Thus, the quality meetings (QMs) were
launched. Also, the agile project |earning mechanisms
(i.e.,, PIWs) were atered during the longitudinal case
study to better meet the needs of organizational
learning.

4.3. Research Approach and Methods

Thisresearch is alongitudinal case study spanning
over 18 months in calendar time and over 5 sequential
agile software development projects. An action
research approach (eg., [23]) was applied in all the
case projects. A researcher was acting as a facilitator
in both project and organizational level SPI activities.
This enabled an effective way to “integrate theory with
practice through an iterative process of problem
diagnosis, action intervention, and reflective learning”
[24]. In other words, the SPI techniques were
constantly evolved throughout the case projects based
on the experiences gained in practice.

The individual case projects were carried out
applying a controlled case study approach [25]. It suits
the study of agile methodologies particularly well
because it strives for creating a software devel opment
environment, which involves a closeto-industry
setting with immediate business pressure. The
business pressure comes from tough time-to-market
needs of real customers and real products. The
controlled case study approach aims at a dual
outcome: 1) fully functional software system or a
software product for customer, and 2) research data on
sdected aspects. Thus, one centra difference from
laboratory experiments is that even though the project
team works in laboratory-like settings, it actually
produces areal software product for areal customer.

4.4, Data Collection

A large amount of research data was systematically
collected from the case projects. The data included the
flap-sheets containing the positive and negative

findings of proect teams from the project
retrospectives as well as the PIWs. The action point
sheets and data analysis sheets from the PIWs where
also important empirica material. In addition, the
action points from the support team meetings as well
as the action point lists from quality meetings where
analyzed. At the end of each project, agroup interview
was held to record the perceptions of the devel opers.

5. Empirical Results

During the longitudinal case study the
organizational SPI activities in agile software
development context were evolved. The resulting
process group activities could be categorized in two
groups: 1) tasks directly related to the on-time SPI
activities with the ongoing projects, and 2) long-term
SPI activities focusing on improving organizational
software development processes (i.e., organizational
learning activities). In the following, these two aspects
of the process group are further discussed with
empirical evidence from the case projects.

5.1. Process Group and Agile Project L earning

The longitudina case study revealed the
importance of continuous collaboration between the
process group and agile project teams. Different
cooperative activities were identified as necessary to
benefit the project teams as well as the process group
in their SPI efforts.

Table 2 presents the amount of improvement
actions of project teams in categories of “process
improvements’ and “other improvements’. The first
ones relate to improving the practices and tools of the
software  development  process  The  “other
improvements’ are actions needed to meet other
requests of developers, such as the set-up of new tools.

Table 2. Project level improvement actions
and need for organizational support

Pr ocess | mpr ovements of Proj ect Project

Teams 1 2 3] 415
Number of Process Improvements

Requiring Organizationd Support 6] 16 5 812
Number of Process Improvements Not

Requiring Organizationd Support 3 9 6 2| 3

Other Actionsof Project Teams 1 2 3 4[5
Number of Other |mprovements

Requiring Organizationd Support 1 5 9 41 6
Number of Other Improvements Not
Requiring Organizationd Support 6] 26| 13| 13] 5

On the average, only 33 % of all the implemented
“process improvements’ in all of the projects were
conducted without organizational support. Thus, for



67 % of the SPI actions resulting from agile project
learning, improvement regquests were passed on to the
organizational support and process groups to act on.
The “other improvements’ required less support from
the process group. On the average, as much as 72 % of
these actions were conducted within the project teams.
The rest of the actions (i.e, 28 %) required
organizational involvement. Thus, one important task
of the process group was to iteratively anayze the
improvement requests of the project teams in the
quality meetings and, thereafter, respond to them as
agreed. Even though, a many times, the
improvements were delayed or regected, only the
notion that the organizational leve considered the
project team requests seemed to have a positive
influence on the motivation of the team. The
qualitative data from the interviews of software
developers also reveaded the importance of
organizational support in the agile project learning.

“It was good in a way that if something was bad and
complained about, it was fixed.” (Project 2)

“We got our voices heard. Not necessarily would we
have said those things otherwise but just bitten on the
bullet till the end.” (Project 2)

“Even if the same things had been said on some other
occasion, they would not necessarily have been
registered - nowthey were.” (Project 4)

The project teams aso requested support for
conducting the SPI sessions (PIWs). The qualitative
data from the final interviews reveals that al the
project teams preferred an externa facilitator who
could provide new visual angle on the problematic
issues, had expertise in conducting the iterative
improvement yet also had knowledge of the process
and authority to influence and make organizational
decisions as well as position to distribute knowledge
between the projects and the process group.

"1f the facilitator was a team member and only the
team would participate, the comments would likely
change because it would fedl asif you were protesting
to your team mate. Not necessarily would you like to
complain to another team member but when an
outsider comes along things can be said more freely.”
(Project 4)

"If it has to be someone from the team, it should be
the project manager. However, | think it is much
better to be from outside of the team, because then
you have a better chance to find the relevant things.
Otherwise, if the workshop had been run by the team,

the same questions and the problems that were
discussed day by day would have been there.”
(Project 5)

Furthermore, the process feedback was something
that was requested by the project teams in PIWSs, in
project retrospectives as wel asin fina interviews. To
ensure systematic process feedback, finaly in the 6"
quality meeting of Project 4, the process group agreed
on a set of metrics (i.e., velodity, effort estimation and
code complexity) to be iterativdly analyzed and
discussed separately within both the project team and
the process group.

The feedback clearly seemed to benefit the project
team in learning from the metrics data of the previous
iteration. In Project 5, for example, velocity and
estimation accuracy data were prepared and discussed
with the project team after each iteration. A lot of
discussion and learning was achieved through the
project team interpreting the causes of ddays for the
tasks in the 1% PIW. One reason for underestimating
the tasks was considered to be the assumption of using
solo coding in the implementation even though pair-
programming was generally highly used. Current
studies have, however, indicated that approximately
10 to 20 % more effort is needed on pair-programmed
tasks. Furthermore, the implementer of the task was
not known at the time of effort estimation, which,
according to the devel opers, would definitely affect the
effort estimations. The technica difficulties in the
implementation phase were something that could not
be foreseen or prepared for in the estimation task.

The average estimation accuracy of Project 5
improved during the first three project iterations
(Figure 5). As it can be seen, the tasks were
underestimated in all the iterations, while significant
iterative improvement can aso be distinguished.
Naturally, this trend is influenced by alot of different
factors, such as learning through monitoring and
interpreting the data of previousiterations.
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Figure 5. Effort estimation accuracy (%) in
project 5




The veocity metric included both actua and
planned velocity of each iteration. The actual velocity
encapsulated the rdative effort that was used on
implementing the software development tasks defined
for the iteration. By monitoring the redization of
actual velocity from the previous iteration, the team
was able to tune the velocity percent (Figure 6) for the
scheduling of the next iteration.
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Figure 6. Improvement in planning the
velocity in project 5

As is illugsrated in Figure 6, the ability of the
project team to estimate velocity increased towards the
end of the project. The actual veocity of the project
team was at its lowest at the first iteration when the
software development methods and tools were still
new to the project team and the set-up tasks were
highly time-consuming. After the 1% iteration, the gap
between the actua and planned velocity was
considered too large and, accordingly, the team
dropped the planned velocity from 57 % to 43 % for
the second iteration. In the 2™ iteration, the project
team, theoretically, could have implemented more
tasks than actualy scheduled for the iteration.
However, as the effort estimations for the different
tasks were still underestimated, there was no need for
the team to plan any new tasks during the last two
project iterations. In the 3 iteration, however, the
velocity estimation was highly accurate as were also
the effort estimations. It isimpossible to specify all the
causes for thisimprovement in terms of estimating the
velocity and the tasks. However, the iterative feedback
from process group in the form of metrics data
enhanced the discussing and learning within the
project team and, thus, seemed to be one of the factors
contributing to this advancement.

52. Process Group and Organizational
L ear ning

The central goa of the process group established
during the case study was to improve the

organizational software development process (i.e.,
Mobile-D(sm)). The aim was to utilize the process
knowledge from PIW'’s and project retrospectives in
order to adapt the original base process (i.e., XP [14])
to better suit the mobil e software development context.

Thus, one of the tasks of the process group was to
filter and analyze the material from the PIWs and
project retrospectives in quality metings (QMs). The
process group started its operations at the end of the
third project as the need and opportunity to utilize the
knowledge created in project teams was realized. Prior
to this, the support team was conducting the activities
of process group in an unsystematic manner.

Regular QMs were held in the last two software
development projects (Figure 4). They were situated at
the end of every iteration prior to the agile project
learning activity (i.e, PIW) and, correspondingly,
after every traditional project learning sesson (i.e.,
project retrospective). The QMs that were held during
the project mainly concentrated on supporting and
monitoring the agile project learning activities,
whereas the organizational SPI was increasingly
addressed when all the PIW and project postmortem
data was available after a project for analysis.

Each quality meeting yielded an action point list
smilar to those of the PIWs. The action points were
addressed to the members of either the support or the
process group. The timeframe for conducting the
actions ranged from immediate actions for the
ongoing project to actions for future projects (i.e., on
the organizational software devel opment process).

The process group consisted of researchers who
were responsible for coordinating the improvement of
the organizational process [3]. The quality manager
was responsible for preparing the agenda, and pre-
analyzing and filtering the empirical materia from the
PIWs and retrospectives. This was necessary to enable
the process group to focus on the most important and
ungent issues in their two-hour meeting. It was clearly
realized, however, that in a situation of multiple
concurrent and overlapping projects effective
eectronic mechanisms to store and retrieve the
classified process knowledge would be necessary. The
support team members were part of the process group
as they were actively supporting (e.g., coaching) the
software developers in their daily work and highly
knowl edgeabl e of the ongoing projects.

Table 3 illugtrates the number of the implemented
organizational improvement actions. The actions of
the last QM in the projects originate mostly from the
improvement opportunities identified at project
retrospectives and validated SPI actions of the PIWs.



The SPI actions conducted during the projects,
however, mostly originate from the support requests of
the agile project teams. The “SPI actions’ in Table 3
refer to the SPI actions taken by the process group on
the organizational software devel opment process (i.e.,
Mobile-D) during or after the case projects. These
included, for example, changes to organizational
metrics collection tools, improvements in the training
of project teams and evolvement of organizational
testing procedures. The “other actions’ refer to SPI
related activities such as the supporting and
monitoring of agile project learning activities, and
enquiring new potential tools or techniques. These
actions affected the ongoing project or future projects.

Table 3. Organizational improvement actions

Pr

o

ject | QM SPl actions | Other actions

16

AIW[(N |
=
@al al
N

o

Project 4 Total
5 1=
2nd
3rd
4Ih
Project 5 Total

N

N(N[N|O|WIN|RP|FR[([O[FRrIN|W(OTN] !

R R R R R N R L IS

Total 1

The data reveals that 76 % of all the implemented
improvement actions of the process group can be
regarded as actual software process improvement
issues. Thus, whether these actions were implemented
during or after the ongoing projects, they ultimatey
affected the organizational software development
process itsdf. Moreover, 205 % of al the
improvements planned by the process group failed or
were postponed for onereason or another.

6. Conclusions and Future Research

One of the cornerstones of agile software
development is the iterative adaptation of software
development practices during an ongoing project
based on the knowledge and experience of software
developers. The iterative agile project life-cycle
provides an opportunity for project teams to consider
how to improve their performance and pilot the agreed
improvementsin the ongoing projects.

Continuous improvement of  organizational
software processes is important in enhancing the

capabilities of an organization. The traditional
approaches for organizational SPI, however, need to
be altered to enable the co-existence of agile projects
and organizational SPI.

This paper presents empirical evidence that has
been collected in a longitudinal case study of five
successive agile software development projects were
organizational SPI mechanisms where evolved to suit
the agile software devel opment context. The results of
the study imply that, for multiple reasons, the central
aspect of successful and mutually beneficial co-
existence of agile project learning and organizational
learning is the constant collaboration between the
project teams and organizational level. The empirical
evidence reveds that without support from
organizational level a majority of the improvements
agreed within project teams cannot be implemented
(i.e., 67 %). In specific, the project teams require the
organizational leved to take actions and make
decisions already during the ongoing projects, and to
provide their process (improvement) knowledge and
facilitation skills for the agile learning activities. The
project teams of the case projects aso requested
continuous feedback and facilitation in the project
level SPI activities from organizational level. The
feedback, in the form of an iteratively analyzed metric
set, was found valuable for the case project team
considering their agile learning process as well as for
the process group in monitoring the process. By
providing the project teams with an organizational
facilitator who participated actively in the agile project
learning activities, the process group could, for
example, ensure the hi-directional transferring of
insghts and process knowledge as well as the
appropriate tailoring of the software development
process within the teams.

Furthermore, as in traditional SPI, one of the basic
requirements for successful co-exisence of agile
project learning and organizational learning was
found the systematic and appropriate packaging and
storing of relevant project level process improvement
knowledge, which enables a flexible and effective
analysis of its contents. In the longitudinal case study,
although only five consequent projects were managed
by the organizational process group, the amount of
emerging iterative process knowledge was extensive.

Currently, organizations are increasingly deploying
agile methodologies in their software development
projects. However, a systematic and large-scale
adoption of agile practices in organizations is ill
eusive and mainly focused on project level activities.
For this reason, this study was conducted in aresearch



environment where software developers produced real
products for real customers yet in a controlled
environment. The organizational process group was
formed of research personnel who developed a mobile
specific agile software development process (i.e,
Mobile-D™) for industrial use. For one, this made it
possble to provide software  development
organizations with early results on integrating agile
software development and organizational SPI. On the
other hand, this may be regarded as a limitation of this
study. Thus, further research is needed, and currently
conducted, to adapt the findings of this research in
pureindustrial settings.
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