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Coordination of Two Knowledge Systems:
A Case Study

This paper explores the ways in which employees in a manufacturing plant understand the
relationship between the processes of production and a computer-based inventory and
production control system (MRPIl). More specifically, this paper examines the conceptual
relationships that develop within individuals and how these conceptions are shaped by the
activities associated with a given job. Although our study concerns the integration of two specific
knowledge systems in adults, it should be understood that the problem of domain sharing
knowledge systems is a core problem in the analysis of developmental and educational change.
A number of theoretical perspectives and research findings (Piaget, 1963; Vygotsky, 1978; Scribner
1985b; Campbell, Brown & Di Belio, 1991) suggest that the acquisition of knowledge is not a simple
"accretion” of new items and "deletion” of old ones. Rather, the learning process seems best
described as one in which knowledge comes to be reorganized according to what an individuc;ﬂ
needs to accomplish.

The data to be discussed were origi_nqlly collected as part of a larger study concerned with
the relative roles of schoolbased and work-place leaming in the acquisition of knowledge
required for effective job perfformance. We conducted cross-sectional and longitudinal studies of
employees in two manufacturing plants which had recently introduced a new computer-based
inventory and production control system (MRPII) (Scribner, Sachs, Di Bello, & Kindred, 1991).

This paper focuses on workers in four different occupational roles from one of our target
plants, Our data were analyzed to examine the way these workers concep?uoliﬁe the relationship
between the processes of production (which are often known in a pragmafic way) and an
idedlized version of the processes as they are represented in the MRPIl system.

The theoretical perspective that best fits the sort of knowledge acquisition that we are
studying is activity theory. Briefly stated, activity theory is a contextualist approach to cognition
with important differences from other theories of "cognition in context." First, it holds culturally

organized human activities as primary contexts for learning and cognition. Second, the theory
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identifies aspects of activity that have special significance for cognition. These include a) the
kinds of tools and representational devices which are employed in an activity (computer systems
or blueprints, for example) and which have symbolic as well as instrumental sighiﬁccnce; b) the
farms of social organization an activity takes; c) the knowledge and skills required for expertise in
that activity; and d) the modes of communication which establish a shared knowledge among
participants. Third, the theory distinguishes between the social purposes for which activities are
organized and the personal motives of those engaging in these activities. Thus, activity theory
encourages an integrated approach to research which takes account of interdependencies
between two levels of phenomena -- the level of social organization and the level of individual
organization.

Activity theory's assumptions about knowledge systems and knowledge acquisition make

.

it especially suited to the present analysis. Five tenets of activity theory address this point. ‘

1. Knowledge acquisition is incidental to many different kinds of activity systems, whether
or not they have been intentionally designed for that purpose. That is, merely engaging in an
activity in order to accomplish group or individual godis leads to the acquisition of some kind of
knowledge of the meaning systems and tools involved. As we have noted elsewhere, The
production of electronic connectors is also the production of people who know about connectors
and how to make them" (Scribner et al., 1991).

2. Activity theory assumes that knowledge systems are consensually created through social
practices among particular social groups. That is, knowledge systems are not inner mental
structures, but a body of ideas, facts and practices existing among social groups or communities.
As certain anthropologists (Borofsky, 1991; Geertz, 1973), and philosophers of science (Lektorsky,
1988; Longino, 1990; Popper, 1972) have maintained, conceptual systems are social products and
have a social reality.

3. However, an individual's internal model of a given conceptual system is not a simple

internalization of a social product. An individual‘s understanding of a particular domain, and his
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or her knowledge of ifs contents is inked to the kind of activity they engage in. "Although activity
theory implicitly holds Thc:l.'f hurnan beings construct their knowledge of the world, it points fo the
importance of differences in the purposes and conditions of activities as a primary source of
differences in the way individuals construct knowledge of a given domain" (Scribner et al., 1991).

4. Activity theory further differentiates between two types of knowledge domains in the
world. These are “formal" knowledge and "empirical’ knowledge. This distinction was initiclly
introduced into psychology by L.S. Vygotsky (1987; for discussion, see Di Bello and Orlich, 1987) and
further elaborated by one of his students, V. Davydov (1988). Asis shown below, this distinction
is vital to our knowledge elicitation techniques and data anaiysis methods. It allowed us to hold
the body of MRPIl knowledge as analytically separate from empirical processes of production as
we explored how these two knowledge systems are integrated and overlapped within differer}t
individuals’ talk and within different activities. )

5. From the activity theory perspective, domains of activity in relation fo a knowledge
domain are the things to be identified rather than assumed. A job "title" or domain of knowledge
"label" is relatively meaningless unless we can specify the structure of activities that are subsumed
under the job title and the concepts of the domain of knowledge that are brought to bear on
these activities.

in this paper, we proceed along two different but related paths. On the one hand we
employ a detailed analysis of the overlapping knowledge domains, MRPIl and production. On

the other, we conducted a detailed analysis of what people in four occupational groups are

actually responsible for aceomplishing, i.e. the goals and activities comprising workers' jobs.

These analyses were extremely useful in @ number of ways. Our analytic schemes of each
knowledge systemn were developed in previous work and had dllowed us to design a
comprehensive probe battery which covered the key concepts of MRPIl and the key aspects of
production (Scribner et al., 1991). These same schemes guided our coding of subjects’ talk

generated during probe interviews for the present paper. The picture of each person'’s























































































































































































