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Abstract

General theories of software engineering must balance between providing full
understanding of a single case and providing partial understanding of many
cases. In this paper we argue that for theories to be useful in practice,
they should give sufficient understanding of a sufficiently large class of cases,
without having to be universal or complete. We provide six strategies for
developing such theories of the middle range.

In lab-to-lab strategies, theories of laboratory phenomena are developed
and generalized to other laboratory phenomena. This is a characteristic
strategy for basic science. In lab-to-field strategies, theories are developed of
artifacts that first operate under idealized laboratory conditions, which are
then scaled up until they can operate under uncontrolled field conditions.
This is the characteristic strategy for the engineering sciences.

In case-based strategies, we generalize about components of real-world
cases, that are supposed to exhibit less variation than the cases as a whole.
In sample-based strategies, we generalize about the aggregate behavior of
samples of cases, which can exhibit patterns not visible at the case level. We
discuss three examples of sample-based strategies.

Throughout the paper, we use examples of theories and generalization
strategies from software engineering to illustrate our analysis. The paper
concludes with a discussion of related work and implications for empirical
software engineering research.
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