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Abstract

Co-adaptive phenomena are defined as those in which the environment affects
human behavior and at the same time, human behavior affects the
environment. Such phenomena pose theoretical and methodological
challenges and are difficult to study in traditional ways. However, some
aspects of the interaction between people and technology only make sense
when such phenomena are taken into account.
In this dissertation, I postulate that the use of information technology is a coadaptive phenomenon. I also argue that customizable software provides a
particularly good testbed for studying co-adaptation because individual
patterns of use are encoded and continue to influence user behavior over time.
The possible customizations are constrained by the design of the software but
may also be modified by users in unanticipated ways, as they appropriate the
software for their own purposes. Because customization patterns are recorded
in files that can be shared among users, these customizations may act to
informally establish and perpetuate group norms of behavior. They also
provide a mechanism by which individual behavior can influence global
institutional properties and future implementations of the technology. The
presence of these sharable artifacts makes it easier to study customization than
related co-adaptive phenomena such as learning and user innovation. Because
some mechanisms may be the same for all co-adaptive phenomena, findings
about use of customizable software may also shed light on user's choices
about when to learn new software and when to innovate.
Current research models do not provide useful ways of exploring co-adaptive
phenomena, thus requiring new research models and methods. Research on
technology and organizations commonly follows one of two theoretical
models, each of which is inadequate to account for how users customize
software. One treats technology as a static, independent variable, which
influences the behavior of the people in the organization. The other treats the
organization as the independent variable, in which decision-makers in an
organization make strategic choices about technology and appropriate it for
their own purposes. The structurational model proposed by Orlikowski
(1989) takes both perspectives into account and incorporates an active role by
individuals in the organization. This dissertation extends her analysis by
examining the co-adaptive relationship between users and user-customizable
software: users both adapt to the available technology and appropriate the
technology, adapting it over time. These appropriations may take the form of
user innovations which may change both the technology itself and the
characteristics of the organization, such as who communicates with whom
and how coordination of work processes is handled.

The theoretical model and evidence for co-adaptation is first illustrated with
data from a two-year study of the Information Lens, a software application
that allows users to customize the process of managing their electronic mail. I
describe the development of the Information Lens and identify the interactions
between the technology and individual users in the context of the
organization. I also examine the individual patterns of use of Lens rules and
trace patterns of sharing of rules among members of the organization. I then
examine user customization of software in greater detail, in a study of Unix
users at MIT's Project Athena. The data consist of interviews and records of
customization files of 51 members of the Project Athena staff. The data is
presented from the perspective of the structurational model, with a micro-level
analysis of the customization decisions by individual users. The key findings
include:
1. The specific identification of the interaction between users and
customizable software as a co-adaptive phenomenon, supported by
field data.
2. The theoretical linking of co-adaptive phenomena and the structurational
model and evidence for a mechanism by which individual interactions
with technology affect the organization.
3. The discovery of common patterns of customization:
a. Users are most likely to customize when they first join an
organization, which is when they know the least about the
technology and their eventual use of it.
b. Customization activities are often conducted as a way to explore a
new software environment.
c. Users attempt to incorporate their current work context into their
customizations.
d. Over time, most users make fewer and fewer customizations,
regardless of level of technical expertise.
e. Some external events, especially those that cause users to reflect
upon their use of the software, increase the probability that users
will customize.
f. Users who customize like to maintain the same environment, even
when the software changes. They will either retrofit the new
software to be like the old or refuse to use it at all.
g. The most common on-going customization occurs when the user
becomes aware of a commonly-repeated pattern of behavior and
encodes it as a customization.
4. Customization cannot be considered a primarily individual activity. The
following patterns of sharing occurred:
a. Users are most likely to borrow customization files when they first
join the organization. These files are rarely evaluated for
effectiveness and may have been created many years ago.
b. A small group of highly technical individuals act as lead users of
new technology. They are the first to explore new software and
create a set of customization files that other people then borrow.
However, the authors of these files receive little or no feedback as to
the effectiveness or use of these files.
c. Less technical individuals take on the role of translators for other
members in their groups. They interpret individual user's needs and
create sets of customizations organized to meet those needs.

I conclude with a discussion of the theoretical implications, including support
for and elaboration of the structurational model and the beginning of a theory
of the use of customizable software. I propose changes in the software
development process (to include observation of use in the field as an
important input to future development), in software design (to include
mechanisms that support reflection about use of the software and mechanisms
for sharing of customizations), and for managers (to support periodic
"maintenance" of skills and to support translators and help them provide more
effective customizations for others in the organization).
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