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1 Introduction
"No rule is defining what it means to follow it." [39]

And, in the same sense, no method defines what it means to
apply it. So how do software engineers make sense of meth-
ods and apply them in concrete circumstances? How do they
coordinate this deployment? How do they make process
models work, how do they use planning and coordination
tools? These questions address Software Engineering as a
cooperative work practice, as a social endeavour.

The social side of software development has been iden-
tified from the very beginning as one of the key success
factors [23][24][9]. Indeed, in the special track on Software
Engineering for the next millennium, social science inspired
research on the social aspects of Software Engineering was
addressed as important future line of research [13]. Never-
theless, relatively little research is performed within the
Software Engineering community and less is published in
central journals or presented at the important conferences
held so far. The social side of Software Engineering and
qualitative research seems to take place mainly in work-
shops. [19][34]

The reason for this might be that the social science ap-
proaches which aim at understanding how people make meth-
ods, organisations and procedures work are mainly the quali-
tative ones. Also, qualitative methods are notoriously bad at
producing isolated causal relationships that can easily be trans-
lated into software process improvement measures.

Qualitative methods allow the development of an un-
derstanding of the social side of software development from
a members’ point of view. [29] By addressing Software
Engineering as a social achievement, these methods pro-
vide rich descriptions of how software engineers make the
software and its development work. Such research not only
helps us to understand whether methods work or do not
work, but also to understand how and why they work (see
e.g. [11]). This understanding can then be used to improve
methods and tools.

This article gives an overview of the existing research
addressing the social aspects of Software Engineering pub-
lished across different scientific discourses. Thereafter, the
main problems of transferring social science methods into
Software Engineering are summarised; the specific charac-

ter of software as an invisible, highly malleable, and com-
plex product [5]; the fact that Software Engineering, as a
discipline, aims at improving the development practice; and
that therefore Software Engineering researchers are influ-
encing their research subject in another way than the major
part of the Social Sciences. Here we propose ways to ad-
dress these difficulties. The article thus gives an overview
of the state of the art and the difficulties of researching the
social side of Software Engineering and points at ways to
address these difficulties

2 An Overview over Existing Research
As mentioned in the introduction, research on the social

aspects of Software Engineering is distributed over differ-
ent discourses. Roughly, one can distinguish the research
published in the mainstream of Software Engineering, the
research published as computer supported cooperative work,
and a number of researchers often from Scandinavia pub-
lishing mainly in the information systems discourse. Of
course these discourses partly overlap.

The intention of this article is not to give a complete
overview of existing research but to give interested research-
ers and practitioners’ pointers to start further investigation
of the research discourses presented here.

2.1 Qualitative Research in The Software Engineering
discourse

One of the earliest and most widely cited qualitative stud-
ies on Software Engineering is ‘A field study of the soft-
ware design process for large systems’ from 1988 where
communication and coordination is indicated as the most
crucial factors for software development [9]. The article cites
research from the mid 70s and 80s both from the empirical
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research of programmers and the engineering management
communities. Qualitative research has been part of the em-
pirical research on Software Engineering from the very be-
ginning.  Nonetheless, it has been quantitative research that
dominated and dominates the empirical research in Soft-
ware Engineering.

Researchers addressing the empirical side of Software
Engineering have so far mainly applied quantitative research
methods.

Basili, with his work on experimentation in Software
Engineering and the Software Engineering Laboratory at
the University of Maryland, laid the ground for this approach
[1][2]. Software engineering research should develop mod-
els of and methods for software development and analyze
and evaluate them.

One of a recent example of this kind of research is an
article [18] on an empirical theory of coordination in Soft-
ware Engineering.

However, not all aspects of communication and coop-
eration are easy to measure. Regarding this aspect, Seaman
proposed to complement quantitative methods with quali-
tative ones. [32]

She regards qualitative research methods mainly as a
complement in early research stages, a way to generate hy-
potheses that then can be tested quantitatively.

As the goal is to understand the mechanics of Software
Engineering, i.e. the influence of the deployment of certain
methods on the outcome of Software Engineering, the goal
often is to identify quantifiable causal relationships. Sea-
man reports from qualitative observations of inspection
meetings that are coded in a quantifiable way so that statis-
tics can be applied.

Other research published in Software Engineering ven-
ues triangulates qualitative results with quantitative meth-
ods. One of the means for quality assurance of qualitative
empirical research is the deployment of different methods
and data sources or the cooperation of different researchers
during the analysis to counter possible individual or meth-
odological biases. [35] provides an example of this kind of
triangulation, results from questionnaires, participatory ob-
servations, interviews and tool usage statistics were com-
bined in order to understand work practices of software
maintenance and compile a list of requirements for a soft-
ware exploration tool.

Relatively few publications present purely qualitative
research. [19] reports a study of coordination in distributed
development based on interview data and document analy-
sis [11]. reports how a traditional process model was used
as a frame for iterative implementation and user-developer
cooperation. [33] reports an ethnographic study of XP (Ex-
treme Programming) practice as a culture that is based on
and supported by the XP practices but reaches beyond ‘im-
plementing’ them. All these studies have in common that
they focus on understanding of how software engineers
make the development work, rather than identify depend-
ent and independent variables respectively relationships
between them.

2.2 Software Engineering as Computer Supported
Cooperative Work

As software development is a co-operative effort it has
has become subject of discussion in Computer Supported
Cooperative Work (CSCW) [31]. Traditionally empirical
research in CSCW mainly uses qualitative methods: Eth-
nography, ethnomethodologically informed ethnography, for
example, often combines with participatory design proc-
esses as action research.

Issues are; the use of representations and design work
as embodied practice [37], organizational constraints and
their influence on the work practice [6][7], the development
of organizational patterns from within the project group
[27][28][38] or the interaction of work practice and com-
puter based tools [14][15]. The research focus here is on
understanding the ways the members of a Software Engi-
neering project achieve coordination of their cooperative
effort. A more recent example of this kind of research is
[30] where the authors explore how software engineers used
plans to coordinate a widely distributed method and tool
development project.

This kind of research is mainly rooted in ethnography.
The researcher tries to understand software development as
work practice from within. This sometimes leads to what,
for software engineers, looks like the appreciation of a
skillfully performed bad practice. The interesting question
– what makes a disadvantageous practice less troublesome
than changing the habit? – is seldom asked. Few authors
seldom use the studies to further develop methods or tools
for developers. Here the work of Grinter [14] provides an
exception.

2.3 ‘Out of Scandinavia’
In reference to the seminal introduction of what non-

Scandinavians call the Scandinavian Schools of Systems
Development to the international research community [40]
this section presents a regionally rooted strand of research,
which is, internationally, mainly published in information
systems venues. As the Scandinavian School on Systems
Development is characterised by a humble attitude towards
the expertise of the future users of the software under de-
velopment, this strand of research takes the experience of
the practitioners as a starting point [3][4][21][12].

Research is performed as Action Research  meaning that
researchers take part in industry in software development
or software process improvement. The active participation
is complemented by qualitative and quantitative data col-
lection, and a detailed documentation of their own inter-
vention.

This whole data provides the basis of the research fo-
cusing on the evaluation of the introduced measures. In [22]
a major project on software process improvement is reported
which involved researchers from different Danish univer-
sities and a number of industrial partners. This project re-
sulted in a number of publications as well as addressing the
social and organizational conditions for software processes
and their improvements (e.g. [25]).
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Due to the connection to the Scandinavian approach to
systems development, the relation between user participa-
tion and Software Engineering methods and processes is a
continuous thread of discussion within this community.

Already [3] discusses the adequacy of methods to sup-
port user developer communication. [28] addresses the con-
straints that software methods and processes put on devel-
opers regarding the possibility of taking usability into ac-
count. [16] reports on a case where agility in the develop-
ment processes facilitates quick reaction to customer feed-
back, even in product development. [11] explores how the
use of oriented software development can take place. In 2004
a special issue of the Scandinavian Journal of Information
Systems addressed inter alia the implications of a change
in the relationship between use and development of web-
based systems. [8]

3 The Challenges of Qualitative Research
As discussed above, qualitative research, on the one

hand, provides a better understanding the social of software
development. On the other hand it faces special difficulties
that have to be addressed when undertaking qualitative
empirical research. Already quantitative research has to
struggle with the problem that it is not easy to define simple
measures of software as a product beyond lines of code or
function points.

For observational methods the fact that software is in-
visible provides even more of a challenge. Doing research
within an engineering discipline requires the focus to be
not only on understanding what takes place, but also on
generating  improvements based on this understanding. This
requires an extension of qualitative research into action re-
search. And last but not least, doing qualitative fieldwork
the researcher gets more involved with the social and po-
litical context in which Software Engineering takes place.
This has to be reflected in both the design of the empirical
work and the analysis of the results.

3.1 Making Software Engineering Visible
Software is inherently invisible, and software engineers

themselves work with different sets of representation, mod-
els, and specifications of which the source code of the final
product is one [5]. This poses problems for all observational
fieldwork methods. Observational methods rely on the co-
ordination of activity that partly takes place through the joint
artefact being observable in the manipulation of the arte-
fact. This, in Software Engineering. is only partly possible,
e.g. when observing design discussions in front of a
whiteboard, as e.g. in [37].

However, this will only allow the observation of a small
part of the communication mediated through the common
artefact. Another possibility is to study the coordination of
work through a common repository, a configuration man-
agement system e.g. But here the observation of the con-
crete action that leads to the changes in the files is difficult.
Examples of this approach to making the complexity and
cooperation of distributed work visible can be found in [18].

We ourselves experimented with techniques to map out the
development process in cooperation with the involved prac-
titioners [11].  Here the project members themselves took
part in the task to represent the complex network of activi-
ties, documents and people involved in the development
process. Here the map itself provides only part of the field
material, the other extremely important part is the taping
and transcription of the discussion which takes place when
constructing the map with the involved practitioner. It also
requires constructing a medium or notation for the repre-
sentation that is geared towards the research question at
hand. And it should be triangulated with other observational
and interview methods, to counter possible biases by the
involved practitioners, respectively to allow understanding
the background for the specific way the members present
their reality.

3.2 From Understanding to Improvement
Qualitative social science methods are geared to make

understandable the social aspects from a member’s point of
view. This insight allows an understanding of how people
(and in our case software engineers) manage to handle the
cooperation and communication to achieve their task.

The effort involved in understanding the complexities
of this achievement, e.g. the interlace of project models,
planning tools, social arrangements like role specific respon-
sibility and meeting patterns for the coordination of a dis-
tributed development project [30], sometimes keeps the re-
searcher from readily proposing tools or other means to help
the problem’s practitioners in their daily practice. And it
keeps researchers from stepping in the ‘bad practice’ trap
that attracts many engineering researchers: "If the practi-
tioners just would have used the tools and methods the right
way, this would solve their problems" (see also [29]). The
understanding of how methods, processes and tools actu-
ally inform the practice of software engineers is in itself an
important contribution. However, as an engineering disci-
pline, Software Engineering is not only interested in under-
standing how practitioners cooperate around the develop-
ment of software, but also how this process can be sup-
ported with method, processes and tools.

Relating to the Scandinavian tradition of action research
in participatory design we developed a research approach
that designs and implements the improvement in an evolu-
tionary cycle of empirical research, design of improvement
measures together with the practitioners involved, and evalu-
ation of the implemented improvements again with empiri-
cal means [10][12]. In this way we retain the strength of the
qualitative empirical approach – understanding the social
practice of software development from within – even
through the improvement and method invention/adaptation
process. Our experience so far supports the use of Cooper-
ate Method Development frame for research cooperation
with industry.

3.3 Handling The Political Side of Research
Even experimental or quantitative Software Engineer-
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ing research might be subject to social dynamics and poli-
tics within the field of enquiry as e.g. the failing trial to
introduce elements of cleanroom software development in
industrial practice reported in [2] shows. When doing quali-
tative research, the researchers gets involved with the prac-
tice they observe in a way that lets the ethical and political
aspects of the research and the improvement proposals be-
come more exposed.

Already the very act of seeing and representing how
Software Engineering actually takes place can have a po-
litical dimension, e.g. when the research shows how devel-
opers circumvent mandatory procedures (see [36] for a more
general discussion.)

The researchers’ positioning in relation to the political
and power hierarchies within the organisation in which the
research takes place will influence what the researchers get
to see and what kind of improvements are possible (see [20]
as an example for such influence and how it can be dealt
with).

Being explicit about the researchers’ perspective, the
ethical handling of the empirical data – e.g. rigorously im-
plementing the member checking procedures agreed on –
and being explicit about base and rational for the improve-
ment proposals is therefore mandatory for empirical research
in industrial practice.

4 Conclusions
Though qualitative research addressing the social side

of Software Engineering is not yet visible as an identifiable
strand of the Software Engineering discourse, we can iden-
tify a rich variety of research approaches and results. One
major problem for this kind of research is that the publica-
tions are distributed over different discourses.

Few individual researchers are publishing in more than
one discourse. References across the different discourses
are infrequent. Researchers that publish in more than one
community can serve as brokers between the different com-
munities.

Qualitative research on Software Engineering is not
easier than quantitative research. It provides a different set
of challenges when implementing the research, both in terms
of data collection, analysis, and argumentation. Qualitative
research is not better than quantitative research. It addresses
a different set of questions and provides complementing
results. These complementing results can contribute to a
richer understanding of how methods are used and why they
work or don’t work. Taken together, the existing qualitative
research on Software Engineering provides a sound base
for mature research.
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