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1  Introduction

Knowledge and experience are crucial factors for success in software development.
Learning means that projects can be improved, since tasks can be accomplished more
effectively if there are guidelines that have been formulated and tried out in previous
projects. Learning also means that planning in projects can be improved since models can
be built in order to enable an organisation to predict important factors, such as required
effort, cycle-time, and quality. 

Much of the organisational learning is represented in the form of processes and the archi-
tecture. Since the process is used in many projects, measurements can be taken, and the
process can be enhanced and adapted to the projects of the organisation. In developing
organisations there is a need for work with long-term issues such as software process
improvement (SPI) and measurement, and this type of work is often carried out by a ded-
icated part of the organisation. For example, in the experience factory concept [Ba94] the
responsibilities are divided between the operative part of the organisation (i.e. the
projects) and the experience factory, which is responsible for managing experience. Even
if the distinction is not this clear and not this focused on experience, many organisations
have an organisational unit called something like “Quality Management” or “Process
Group”. This type of organisational unit is often responsible for managing the process
that is used in many projects. 

Different roles in the organisation have different opinions concerning the process. For
example, in [BH02] it is found that all practitioners see the responsibility for SPI as a
management issue, and that developers do not see themselves empowered for SPI work.
In that paper it is also suggested that developers could be encouraged to take responsibil-
ity in SPI. Much work has been carried out concerning what elements that should be cov-
ered by SPI (e.g. [Pa93]) and also how changes should be introduced in an organisation
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(e.g. [Wo96]). This work represents in many cases the viewpoint of the “Process Group”,
to some extent because it is they who are responsible for introducing new processes. It is
our belief that it is necessary to investigate different practitioners’ expectations on the
process.

The study was carried out in a large Swedish system developing organisation. The
projects at the organisation are large and may involve several hundreds of people and last
for many years. The projects have a customer who is ordering the product. The work in
the projects follows an incremental approach where requirements for the whole system
are first outlined and different increments are planned at the beginning of the projects.

The research presented in this paper has been carried out as a qualitative study based on
interviews. This is further described in Section 2. The results of the interviews are sum-
marized in Section 3 and discussed in Section 4. 

2  Method

The approach taken in this research can be described as flexible [Ro02]. Such research is
characterized by less pre-specification than in, for example, controlled experiments. In a
flexible design the major research questions can be specified in advance, although they
must be allowed to evolve during the course of the research. A common way to collect
data in a flexible investigation is to carry out interviews, and the collected data are often
qualitative. The study was performed in the following steps:

- Preparation, mainly through discussions with key personnel and archive analysis
- Data collection, mainly through interviews
- Analysis of the collected data

These steps are further described below.

2.1  Preparation

In the preparation phase a dialogue was held between the researchers and key personnel
at the organisation. During this work a number of hypotheses were formulated and back-
ground information was collected. The hypotheses were:

- Formal process: There is a formal process. The formal process should be used in
every project.

- Usage of the formal process: Everyone knows that there is a formal process and eve-
ryone is able to determine which documents that describe it. Many people are uncer-
tain about what is actually included in the formal process. This means that many
people do not know if they actually follow the process in their work. This also means
that people are insecure about which support the process gives them in their work, and
to which extent other people in the organisation follow the process. 
All work that is carried out does not follow the formal process, but much work does.
For example, milestones are defined and they are reviewed during projects.

- Expectations on the process: Expectations include support in communication, assign-
ment of responsibility, definition of which results that should be produced. Many peo-
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ple also want support in the form of, for example, checklists and guidelines in tasks
where it is possible.

2.2  Data collection

The objectives of the interviews were to determine if the hypotheses presented above are
true and to investigate in more detail which expectations there are on the process. The
objective was also to ask for people’s opinions about the effects of the support they men-
tion. 

Data was collected through interviews with the following categories of questions:

- Background information (number of years in the organisation, experience of different
roles, current project)

- Current process
- Support from the current process
- Requested support
- Result of the current support and result of requested support
- Opinion about how work with processes should be carried out

Interviews may be categorized as open, open guided, loosely structured, and structured,
see for example described in [La93]. According to this classification the interviews were
open guided. They were not completely open, but they were more like a conversation
than an interview where short questions are answered by short answers. The interviewer
guided the conversation by mentioning the areas presented above. More detailed ques-
tions were prepared, and could be used if there was no natural conversation. 

All interviews were carried out in sessions where the same interviewer interviewed one
person at a time. Anonymity was promised to the interviewee. They were told that only
summaries of all interviews should be presented. This is also a reason why the name of
the organisation is not presented in this paper. The interviews were carried out in Swed-
ish. 7 persons were interviewed.

2.3  Analysis

In Figure 1 the basic steps of interview data analysis based on [La93] is shown. Data must
be collected and reduced in order to remove irrelevant information. It is also necessary to
describe the content in codes that describe what the interviewed people mean, and to look
for patterns in the data. An important part in the analysis is to critically review the find-
ings. It is also necessary to be able to adapt the interview questions during the interview.

In this study all interviews were recorded on tape, and transcribed afterwards. The inter-
views were carried out during two days with several months between them (3 interviews
the first day, and 4 interviews the second day). This made it possible to update the ques-
tion categories between these two days, but the questions were not changed significantly.
This is probably because the questions cover rather broad areas. 
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Data was reduced and it was represented by structuring the data according to a set of fac-
tors that are derived from the question areas (see above). Compared to the question areas,
one more factor was added:

- Opinion about the support for the programmers. 

This factor was added because it was found that some of the interviewed persons previ-
ously had been working as programmers.

The data was categorised and classified according to the factors by the researchers (the
authors of this paper), i.e., a table (rows: interview subject, columns: factor) was con-
structed. Conclusions were drawn based on the data in this form. All of the researchers
acted as critical reviewers in all stages of the analysis. The results were also presented to
the participants of the study and key personnel at the company for review and informa-
tion. 

According to [Ro02] there are a number of threats to a flexible design. There is, for exam-
ple, a risk that the data is not correctly represented. In this study we have tried to mini-
mise this risk by recording all data on tape and fully transcribe it. However, in this type of
study there is a risk that the interviewer and the interviewee have different understanding
of concepts. For example, even if the meaning of the term “process” is discussed during
the interview, there is a risk that the interviewer and the interviewee have different under-
standing of it. There is also a risk that the researchers imposes a pre-conceived frame-
work, instead of observing true patterns, and there is a risk that alternative explanations
are not considered. We have tried to avoid these risks by critically reviewing the findings.
The study is a first exploratory study, and measures have been taken to assure the validity
of the findings. However, further studies are needed in the area. It should also be noted
that the results are based on interviews with a limited number of people from one single
company.

3  Results from the interviews

This section contains a summary of the categorised and classified data obtained in the
analysis phase. The summary has been structured according to the main question areas in
the interview as described in Section 2.3.

- Experience and main role today. Some of the interviewees have previous developer
experience. Most of them were in some form of project leadership role today.
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collection

Data
reduction

Seeking
patterns

Critical
review

Describe 
interview 
contents

FIGURE 1. Analysis of interview data (based on [La93]).
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- Participation in sub-processes. Different interviewees have worked with different
sub-processes. Some of the interviewees work in a total project environment includ-
ing work in different sub-process, while others mainly work within one sub-process.

- Perceived support from current process and opinion about processes in general.
Those positive to processes can see the benefits of the follow-up work supported by
the current process. Most mention milestones when discussing processes. Some also
mention support processes such as reviews and configuration management. Most
agree that the process also provides additional support, such as estimation, but the
interviewees had to be asked in order to identify this support. Few or none of the inter-
viewees were negative to formal processes and are therefore probably aware of a need
for this type of process. Many think that a natural process support exists today, but
that the support diminishes when not all people accept and follow the process.

- Requested support from processes and opinion about what the requested and the
already available support would result in. Many of the interviewees suggest improve-
ments in the current process, for example removal of inconsistencies and clarifying
the purpose and content of each document. Some also mention specific support for
certain tasks by the introduction of ‘guides’ or ‘instructions’ for the tasks. Some also
mention that the role assignment under sub-project leader needs to be clearer. Also
mentioned as important is that current process material is used.

- Opinion about the support for programmers. Current processes appear to address sub-
project leader and above in the organisation. This can be seen in that there are no roles
defined under sub-project leader and that the current instruction sets are not used. 

- Opinion about how work with processes should be carried out. Many interviewees
would like an increase in the following up of the performed process and would also
like a larger degree of participation in the formulation and improvement of the proc-
esses. Surveys and other forms of information gathering are seen as positive for the
SPI work.

This summary provides an overview of the results obtained and an insight into the source
of the conclusions drawn from the complete categorised and classified data set obtained
during the analysis phase of the study.

4  Discussion

People in many organizations see the largest benefits from processes in planning and syn-
cronization. For example, in the studied organization many people mention milestones
when discussing processes. Planning and synchronization are, of course, necessary, but
we believe that it in many cases would be positive to increase the work with processes
elements such as check-lists and guidelines. These processes elements could cover all
type of tasks where it is important to save experience from one project to another. When
these process elements are developed, it is important that the development is done by peo-
ple who are specialists in the technical areas. This means that practitioners at all levels
would be involved in the SPI 

SPI is traditionally management-focused. We believe that personnel on all levels would
like to be part of an SPI programme, but developers have difficulties expressing the sup-
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port they need from the process. This may be because of lack of previous involvement, or
a cultural effect of that the process is seen as something not concerning the particular
developer. Such attitudes can impede organisational learning. In a learning organisation a
number of practitioners could be given responsibilities in managing the experience.

From a manager viewpoint, support for and involvement from developers could lead to a
higher process adherence, which would make the process more useful and effective at this
level as well. The usefulness of a process that is not adhered to is very limited. Improve-
ments are for example hard to perform since it is hard to know how the actual process has
been carried out.  

Further studies could be aimed at finding a framework for developer SPI involvement.
Such a framework should be synchronized with established and successful management-
focused processes, such as CMM [Pa93]. Agile methodologies such as XP [Be99]
address issues concerning developer focused processes, but work needs to be performed
in the gap between these models. 
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