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ABSTRACT

This full day tutorial introduces the use of empirical meth-
ods appropriate to research in automated software engineer-
ing. Using a blend of lecture and discussion, it aims to
provide ASE researchers and practitioners with a founda-
tion for conducting and critiquing empirical studies. The
tutorial covers of the principal methods applicable to ASE:
controlled experiments, quasi-experiments, case studies, sur-
vey research, ethnographies, and action research and relates
these methods to relevant metatheories in the philosophy
and sociology of science. The tutorial presents techniques
applicable to each of the steps of a research project, includ-
ing formulating research questions, theory building, data
analysis (using both qualitative and quantitative methods),
building evidence, assessing validity, and publishing. The
tutorial is relevant for researchers, who will be able to con-
duct and write more credible empirical studies; for reviewers
who will be able to provide qualified judgments of papers;
and for practitioners, who will be able to more effectively
interpret published results within the context of their own
organizations.

Categories and Subject Descriptors

D.2.0 [Software Engineering]: General—research method-
ology

General Terms

Experimentation, Human Factors, Theory

1. OVERVIEW

Despite the widespread interest in empirical research in
software engineering over the past decade or so, software en-
gineering still lacks a coherent methodological foundation.
There is little guidance available on which research meth-
ods are suitable, and how to choose between them. Many
researchers select inappropriate methods due to a lack of un-
derstanding of the goals underlying the method employed,
or due to a lack of knowledge about alternative methods.
The problem is especially acute for research questions in
ASE involving the interaction of automated tools with the
social and cognitive activities of large software development
teams.
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The aim of this tutorial is to cover the key questions
to consider in selecting empirical methods, from the philo-
sophical issues about the nature of scientific knowledge, to
the practical considerations for applying empirical methods.
Our goal is to show how methods can be selected and com-
bined to produce a valid research strategy in response to a
well-defined research question. The intended audience for
this tutorial includes both the producers and consumers of
empirical studies. An overview of the key ideas presented in
this tutorial is available in [1].
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