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Information Technology and Organizational L earning:
A Review and Assessment of Resear ch

Abstract
This paper reviews and assesses the emerging research literature on information technology and
organizational learning. After discussing issues of meaning and measurement, we identify and
assess two main streams of research: studies that apply organizational learning concepts to the
process of implementing and using information technology in organizations, and studies
concerned with the design of information technology applications to support organizational
learning. From the former stream of research, we conclude that experience plays an important,
yet indeterminate role in implementation success; learning is accomplished through both formal
training and participation in practice; organizational knowledge barriers may be overcome by
learning from other organizations; and that learning new technologies is a dynamic process
characterized by relatively narrow windows of opportunity. From the latter stream, we conclude
that conceptual designs for organizational memory information systems are a vauable
contribution to artifact development; learning is enhanced through systems that support
communication and discourse; and that information technologies have the potentia to both
enable and disable organizational learning. Currently, these two streams flow independently of
each other, despite their close conceptual and practical links. We advise that future research on
information technology and organizational learning proceeds in a more integrated fashion,
recognizes the situated nature of organizational learning, focuses on distributed organizational
memory, demonstrates the effectiveness of artifacts in practice, and looks for relevant research

findings in related fields.



Introduction

The turn of a century conveniently punctuates history, marking the end of a prior eraand
provoking new visions of the future. For organizational scientists, the end of the twentieth
century has witnessed an unprecedented obsession with organizational transformation and
improvement. Traditional bureaucratic forms have been declared a competitive liability, and
proposals for radical new forms have appeared with striking regularity. Many theoretical
arguments underlie current proposals for organizational reform: economists assert the supremacy
of markets over hierarchies, technologists advocate process-centered, virtual organizations
enabled by information technologies; and behaviorists promote renewal through organizational
learning and knowledge management. Although the popularity of alternative approaches shifts
rapidly, parale interests in information technology and organizational learning have been
sustained for the last quarter century. Only recently, however, has research begun to address
information technology and organizational learning together.

It is easy to account for the current popularity of organizational learning. For many,
organizational learning offers an optimistic and humanistic antidote to the problems plaguing
organizations as they struggle with the transition from an industrial age to an information age.
The images of an organization learning new behaviors and mindfully managing its knowledge
resources certainly offer more palatable metaphors for organizational transition than the radical
surgery of process reengineering or the hollow created by outsourcing and downsizing.
Organizational learning emphasizes managerial vision, leadership, communication, and
teamwork within human systems (Senge, 1990). By contrast, Hammer's (1990) original salvo in
the reengineering movement caled for the obliteration of existing work processes and the

creation of radically different processes enabled by new information technologies. Subsequently,



Hammer (1996) revised his arguments to include a substantial role for learning in the process of
organizational change. Thus, organizational learning's persuasive appeal touched even the 1990s
most outspoken organizational engineer.

Although the link between information technology and organizational learning has only
begun to be explored, two related streams of research can be identified. The first adopts
organizationa learning as a means for explaining and resolving the problems of implementing
and using new information technologies in organizations. This stream originated in Argyris
(2977) claim that organizational learning would be instrumental in overcoming implementation
problems. Despite this early and authoritative appeal, organizations continue to struggle
frequently in their efforts to use new technologies effectively. Research examining the ways in
which organizations learn to use information technology effectively can potentially contribute to
resolving such problems. The second stream of research develops applications of information
technology to support the processes of organizationa learning and knowledge management. For
example, technologies such as data warehousing, expert systems, best-practice databases, and
intranet/internet systems potentially comprise valuable components of organizational memory
(Stein and Zwass, 1995), whereas groupware and wide-band communication networks may
facilitate access to and usage of memory. Information technology can thus be an important
ingredient in the design of "learning organizations' by providing an infrastructure for storing,
accessing, and revising some of the elements of organizational memory.

Figure 1 provides a classification diagram covering the empirical literature that is
reviewed in this paper. The two streams of research mentioned above are the primary basis of
classification, with other tributaries to each stream also identified.

---Insert Figure 1 about here---



Although typically pursued independently, the two research streams are closely inked
conceptually. Before an organization can leverage information technology to enable
organizational learning, the appropriate technologies must be implemented and used. Ironically,
however, the successful implementation of the technologies that enable organizational learning
depends on an organization's present capacity to learn. Thus, organizations that already exhibit
learning capabilities should find it easier to increase their capacity to learn because they are more
likely to experiment with new technologies. Conversely, organizations that desperately need to
develop learning capacity will probably find it more difficult to implement the necessary
technologies. Figure 2 portrays this reciprocal relationship between the two research streams.

---Insert Figure 2 about here---

We begin our review with a discussion of the concept of organizational learning, offering
a specific definition of organizational learning as well reviewing the aternative methods for
measuring learning in empirical research. We then review the two emerging streams of empirical
work on information technology and organizational learning: first, studies that apply
organizational learning concepts to understand the process of implementing information
technology in organizations, and second, studies that treat information technology as a
mechanism to increase organizational learning. From these reviews, we develop specific

conclusions and directions for future research.

Organizational Learning: Meaning and M easur ement
In recent years, the concept of organizational learning has enjoyed a renaissance among
both academics and practitioners seeking to improve organizations. Early proponents (e.g.,

Argyris and Schon, 1978) found their ideas largely confined to the periphery of management



thought during the 1980s, but the 1990s witnessed a rebirth of interest. The current renaissance is
evident in the creation of ajournal about organizational learning (The Learning Organization) as
well as in the devotion of special issues of several journals to the topic (e.g., Organization
Science, 1991; Organizational Dynamics, 1993; Accounting, Management and Information
Technologies, 1995; Journal of Organizational Change Management, 1996). The appearance of
several major review articles is testimony to organizational learning's growing stature in the
research community (see Crossan, Lane, and White, 1999; Dodgson, 1993; Fiol and Lyles, 1985;
Huber, 1991; Jones, 1995; Levitt and March, 1988; Miner and Mezias, 1996). Moreover, a large
number of articles in professional periodicals describing the design and management of learning
organizations attests to the popularity of organizational learning and knowledge management
among practitioners. New theories of knowledge creation have become prominent (Nonaka,
1994; Raelin, 1997), and forma knowledge management programs have been undertaken in
many companies (Davenport, DeLong, and Beers, 1998). As we head into the twenty-first
century, therefore, organizationa learning promises to be a dominant perspective with influence
on both organizational research and management practice (Argyris and Schon, 1996).

The study of organizationa learning considers organizations to be cognitive entities,
capable of observing their own actions, experimenting to discover the effects of aternative
actions, and modifying their actions to improve performance (Fiol and Lyles, 1985).
Organizational improvement is dependent upon revisions to organizationa memory, an analogy
used to describe the understandings shared by members of an organization, especialy the
cognitive maps that connect organizational actions to outcomes (Anand, Manz and Glick, 1998;
Duncan and Weiss, 1979; Walsh and Ungson, 1991). However, where organizational memory is

well established, residual memory may prevent new learning unless there are established norms



for experimentation and change. Changes in organizational memory cannot be accomplished by
the simple exchange of old knowledge for new because it is difficult for organizations to unlearn
what they already know (Bowker, 1997; Hedberg, 1981; Klein, 1989). Moreover, organizational
memory may be widely distributed throughout a complex web of internal and externa
connections involving humans and technologies (Anand et al., 1998; Hutchins, 1995; Weick and
Roberts, 1993). Memory distribution increases the problem of locating and exchanging specific
elements of organizational memory.

Degspite its popularity, recent reviews of the field have been critical of organizational
learning's splintered research tradition (Crossan et al., 1999; Huber, 1991). Huber assessed the
situation as one in which "there is little crossfertilization or synthesis of work done by different
research groups or on different but related aspects of organizational learning" (1991, p. 107).
Dodgson (1993) traced this problem to the generic nature of learning, showing it to be afocusin
scholarly fields as diverse as psychology, economics, and organizational science. Crossan and
her colleagues concurred that “different researchers have applied the concept of organizational
learning, or at least the terminology, to different domains’ (1999: p. 522). Because
organizationa learning has such diverse origins, it is unlikely that a uniform understanding of
organizational learning will ever be shared widely. Therefore, it is essentia for researchers to
identify their own conceptua foundations and to specify their basic definitions and assumptions
about organizational learning. More complete disclosure of one's particular position enables
readers to assess one’s contributions more accurately and to integrate arguments across multiple

research initiatives.



Defining Organizational Learning

Few phrases have entered the language of organization science with less apparent
concern for establishing a common definition than organizational learning. The primary
difficulty in reaching a useful definition is to distinguish the consequences of organizational
learning from the learning process. On the one hand, the definitions proposed by Argyris and
Schon (1978) and Fiol and Lyles (1985) emphasize the contribution of learning to enhance
organizational effectiveness. On the other hand, Huber defined organizational learning as a
change in the range of an organization's potential behaviors (1991, p. 89), which may or may not
contribute to enhanced effectiveness. For Huber, an organization may acquire the knowledge
needed to perform differently without actually demonstrating that potential. It is clearly vauable
to examine both the consequences of learning and the processes that produce those
consequences, and definitions of organizational learning tend to emphasize either one or the
other.

In this paper, we define organizational learning as an organizational process, both
intentional and unintentional, enabling the acquisition of, access to, and revision of
organizational memory, thereby providing direction to organizational action. The key
characteristics of this definition deserve attention. First, we view organizational learning as an
organizational process to distinguish it from learning that might occur at other levels of socia
analysis, such as the individual, group, or interorganizationa network. Although recent
trestments of organizational learning emphasize the interactions among learning at multiple
levels of analysis (Crossan et al, 1999), we confine our definition to the organizationa level.
Second, organizational learning is a process, not a configuration of structural components. While

prescriptions for the design of learning organizations often emphasize nonhierarchical, team



based structures, the learning process can occur within a variety of structura arrangements
(Wishart, Elam and Robey, 1996). Third, we consider organizational learning to be both
intentional and unintentional. Whether guided by intended action or not, learning may occur.
Fourth, our definition gives a central role to organizational memory, a general term that implies
that knowledge may be stored in a variety of repositories, both human and artifact (Anand et al.,
1998; Walsh and Ungson, 1991). Organizational memory includes shared understandings of an
organization's identity (Fiol, 1994), the mental models that represent the organization's theories-
inruse (Levitt and March, 1988; Miller, 1993), and both cognitive and behavioral routines
(Cohen, 1991). Finally, we consider the organizational learning process to be undertaken to
guide organizational action. Through acquired knowledge, an organization increases its
repertoire for action.?

From this discussion, it can be concluded that learning and action are related, but that
either enhanced or diminished effectiveness may result from organizational learning. In other
words, learning does not aways imply enhanced effectiveness. Organizations may learn
superstitiously, or they may learn inappropriate behaviors vicariously from other organizations.
Organizations may aso develop "competency traps,” in which knowledge gained from past
successes is incorrectly applied to present problems (Levitt and March, 1988; Miller, 1993).
While the normative thrust of the literature on organizational learning tends to frame learning as
a positive force, which it can be, recognition must also be given to such "learning disabilities”

that result in negative consequences for the organization.

L Our definition does not address the relative pace of organizational learning, that is, whether learning occurs
incrementally or through radical, discontinuous change. A discussion of thisissueisavailablein Argyris (1996).



M easurement of L earning

Outcome measures. Treating organizational learning as a process with observable
consequences suggests two approaches to the measurement of learning. The first approach is to
measure outcomes of organizational actions and to infer learning from changes in outcomes over
time. The derivation of learning curves is the most common application of the outcome
approach. For example, Argote, Beckman and Epple (1990) studied the productivity of U.S.
shipyards commissioned to build Liberty Ships during World War 11, showing that learning was
acquired both from experience and by transfer of knowledge from other shipyards. Yards that
began production earlier relied primarily upon their own experiences, whereas yards beginning
production later could learn more effectively from other yards. In another study, Epple, Argote
and Devadas (1991) studied the transfer of learning outcomes between shifts in a single
manufacturing plant. Again, learning was inferred from changes in production rates, and
conclusions were drawn about the relative effectiveness of learning from experience versus
acquired knowledge. Subsequent studies have confirmed and extended these findings (e.g.,
Epple, Argote and Murphy, 1996). A final example is provided by Saraswat and Gorgone (1990),
who used learning curve analysis to study the installation of packaged software across multiple
client sites. In their research, learning was found to be dependent upon the type of hardware on
which the packaged software was implemented.

Process measures. Although learning curve studies rigorously estimate the rate of
learning by fitting temporal data to functional forms, they do not observe the learning process
directly. Indeed, the historical data that are most useful for constructing a learning curve provide
no direct insight into organizational processes whereby knowledge is acquired and used.

Unfortunately, few studies have attempted a direct examination of the learning process. More
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commonly, researchers use the concepts of organizational learning to interpret data describing
organizational actions after data have been collected. For example, case studies may provide rich
descriptions of events leading to successful action, and researchers may conclude that
organizational learning has occurred (e.g., Caron, Jarvenpaa and Stoddard, 1994; Yetton,
Johnston and Craig, 1994). This practice is acceptable in exploratory studies where phenomena
are not well understood and where theory provides little foundation for guiding empirical work.
However, researchers will ultimately need to adopt research designs in which measures of the
learning process are established in advance rather than post hoc. At a minimum, this requires
researchers to specify the types of events that constitute the learning process, as distinct from
other processes that may simultaneously occur.

One approach to developing a measure of the organizational learning process is provided
by Crossan and Hulland (1997). These researchers developed a questionnaire designed to
measure learning at the individual, group, and organizationa levels as well as the flows among
these levels. However, close examination of Crossan and Hulland’s questionnaire reveals more
attention to learning outcomes than learning activities. In general, it may be too much to expect
conventional questionnaire items to capture the events implicit in alearning process, even if they
are administered at different pointsin time.

Measurement of the organizational learning process should rather be guided by
theoretical constructs that describe activities occurring over time. For example, Crossan et al.’s
(1999) framework includes four main events. intuiting, the preconscious recognition of the
possibilities inherent in a persona experience; interpreting, the explanation of an idea to oneself
and to others; integrating, the developing of a shared understanding and coordinated action

among individuals; and institutionalizing, the process of ensuring that actions are made routine.
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By directing attention to events across time, this framework may guide measurement of the
organizational learning processes.

Combining outcome and process measures. It would seem beneficial to combine the
outcome and process approaches, thereby establishing a stronger association between actions that
are construed as learning and the outcomes of learning. The research method that most
commonly incorporates both process and outcome is simulation (e.g., March, 1991; Ouksdl,
Mihavics and Chalos, 1997; Stébler and Ewaldt, 1998). However, simulations only achieve their
knowledge of process because the researcher has created a mathematical model to represent it.
The learning process is both described and deliberately manipulated to study the effects of
alternative processes on outcomes. Obvioudy, ssmulation studies are limited in their capacity to
represent events in the real world, although they have generated valuable insights in many cases.

The concerns about meaning and measurement apply to all research on organizational
learning, including those that are the focus of this review. We preface our review with these
general points in order to clarify the domain within which research on organizational learning
and information technology operates. The appea and popularity of organizationa learning must
be weighed against its commonly experienced difficulties. By clarifying our definition, and by

raising the measurement issue, our review and recommendations may proceed with due caution.

Organizational Learning about Information Technology

One emerging stream of empirical work uses organizational learning to understand the
implementation and use of information technology in organizations. Driving this inquiry is the
realization that information technology frequently yields disappointing results: low payoffs,

financial losses, dissatisfied users, and no increase in organizationa effectiveness. However,



such failures are not experienced uniformly; a growing number of studies have documented the
sharply contrasting consequences experienced by comparable organizations employing identical
technologies (Robey and Boudreau, 1999). The relative ability of organizations to learn how to
use the same technologies may be one way to account for such differences. The present section

reviews and assesses the empirical contributions in this research stream.

The Role of Experience

How do organizations learn to employ information technologies effectively? A good deal
of evidence indicates that an organization's own experience provides a base of knowledge for
guiding current actions. Case studies provide the greatest detail on the role of experience. For
example, Cigna Corporation's experiences with business process reengineering have been
reported as a case of learning from both successful and unsuccessful projects (Caron, et al.,
1994). By adopting an incremental approach to implementing reengineering projects, Cigna was
able to apply knowledge gained from earlier projects to subsequent projects. Another example of
learning from experience is the successful use of information technology by the architectural
firm, Flower and Samios (Yetton et al., 1994). For Flower and Samios, success was achieved
amost completely through immediate experience, obtained “on the spot,” as computer-based
architectural tools were being implemented. Rather than beginning with the formulation of a
strategic plan, the company began by adopting new technology, which then required the staff to
master it rapidly and to disseminate their acquired knowledge throughout the firm. In a short
time, the technology became successfully integrated with the core business processes of the firm.

Unlike Cigna, which chose a phased approach in order to generate experience, Flower and
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Samios drew from its immediate experiences in a ®litary technology initiative. Both cases,
however, provide evidence of the benefit of experience to achieving implementation success.

While the preceding case studies illustrate positive outcomes of learning from experience,
case studies may also illustrate the difficulty of learning from experience. Robey and Newman
(1996) invoked organizational learning retrospectively to make sense of the recurring failure of
Centco (a pseudonym) to develop and implement a materials management system. Despite
making costly mistakes, Centco manifested a persistent pattern of dependence on unproven
software from outside vendors and failure to resolve an ongoing conflict between users and
internal systems professionals. The case is valuable because it spans 15 years of devel opment
history, permitting the detection and interpretation of repeating patterns of action. Although
eventually Centco reversed the pattern of failure and implemented parts of the system, it is
unclear why past experience was ignored and why dysfunctioral patterns went uncorrected for so
many years. Ang, Thong and Yap (1997) reported similar findings in a case study of an
insurance company in Singapore.

Research evidence aso shows the importance of experience with technologies that are
smilar to those currently being adopted. Using the tax preparation and filing industry as their
setting, Martins and Kambil (1999) conducted a survey to see how managers experiences with a
specific strategic information technology influenced their interpretation of new gpplications and
systems. The authors showed that managers with more favorable experiences with information
technology tended to interpret new information technologies as opportunities and had greater
expectations of profit increases from using them. These results emphasize the importance of
managers prior experiences when predicting their receptivity to new kinds of information

technologies.
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Thus, one can conclude from the retrospective interpretations by researchers of both
detailed case reports and survey research that an organization's experience with information
technology may affect subsequent implementation success. Such a conclusion is wholly
consistent with any conception of learning and consistent with studies examining the sources of
organizational knowledge (Argote et al., 1990; Epple et al., 1991). However, these studies do not
account for instances where organizations fail to learn from their own experience (e.g., Robey
and Newman, 1996). Clearly, the learning process is more complex than simply adjusting action
based on experience.

A fundamental problem with experience is that recent experience must always vie with
older experience. Older experience appears to be disproportionately powerful, so that in cases
where a particular technology has been successful, organizations may persist in its use long after
it has ceased to be effective (Gill, 1995). Such competency traps occur when favorable
performance with a procedure or technology leads an organization to accumulate more
experience with it, thus inhibiting the use of other procedures or technologies that could be more
effective (Levitt and March, 1988). In many cases, old experiences may have so shaped
organizationa memory that it is difficult for new experience to change the contours of
organizational action. Although knowledge learned through experience will probably aways
guide future action, some older knowledge may be irrelevant to contemporary problems and may
create a barrier to the acquisition of more relevant knowledge based on more recent experience.
The group of studies reviewed next addresses the ability of organizations to overcome these and

other knowledge barriers.
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Overcoming Knowledge Barriers

Formal training. One reason why organizations do not uniquely learn from experience is
the presence of knowledge barriers. Much of the research relevant to implementing information
technology deals directly or indirectly with overcoming barriers to acquiring new knowledge.
One obvious approach, directly related to learning, is a formal training program. Following
Argyris and Schon's (1978) lead, Salaway (1987) developed and evaluated a training program in
which she promoted the use of a"Model 2" approach to improve organizational learning through
the enhancement of communication between users and systems analysts. In contrast with the
error-prone, defensive communication implied by a Model 1 approach, a Model 2 approach
facilitates the exchange of more authentic information of higher quality and produces more
effective organizational action Salaway demonstrated that a Model 2 approach to
communication could be learned by systems professionals in a formal training program.
Although it validates the relevance of formal training, Salaway's research is a better example of
individual learning than organizational learning. The acquisition of Model 2 skills by the systems
professionals in her sample did not ensure that more authentic communication was transferred to
the organizational contexts where these individuals worked.

Action research. Salaway’s (1987) forma training program was undertaken in the spirit
of action research. Indeed, according to Argyris and Schon (1996), action research is one of the
primary instruments for increasing organizational learning. In action research, researchers try to
improve practice through systematic feedback of their research observations to a client
organization. “Scholarly consultants’ must be dedicated to empirical inquiry, to theory testing,
and to arigorous evaluation of the consequences of the theories they implement (Argyris, 1996).

For example, Bostrom (1989; Kaiser and Bostrom, 1982) employed techniques in a university
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setting for improving the conduct of formal meetings involving system users and developers.
Also, Baskerville and Stage (1996) used action research to develop a new approach to managing
risks in projects involving prototyping. Because prototyping depends heavily upon
communication and consensus between users and developers, risks are traditionally hard to
assess or control. By developing amodel for risk mitigation, Baskerville and Stage enabled
appropriate strategies for controlling the risks of prototype development, thereby extending the
promised benefits of prototyping to a wider range of projects. Like formal training, action
research offers a structured look at experience and directs actors toward choices likely to
improve the chances that advanced technologies will be implemented successfully.

Argyris and Schon (1996) warned that the actions taken to promote organizational
learning, such as the use of formal training programs and action research, may actually inhibit
deeper learning. This "learning paradox™ reflects the difficulty of adopting the Model 2 approach
in most organizations, where authentic communication and feedback are not the norm. This
effect is similar to the "performance paradox” wherein managers ignore or contradict the
knowledge they possess to improve organizational performance (Cohen, 1998). The failure to
learn from experience, especially from unambiguously negative experience, is a serious problem
in systems devel opment because the costs of failure are so high (Lyytinen and Robey, 1999).

Social Context of Learning. In many organizations, the learning paradox is less apparent
because improvement is increased through learning that is not connected to formal learning
efforts. Rather, knowledge barriers are overcome through learning that emerges informally from
the social context of work. For example, George, lacono and Kling (1995) demonstrated the
importance of the social context in their longitudinal study of desktop computing. They

speculated that different work groups would provide different types of learning environments,
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some that encouraged learning and others that discouraged it. They found that factors such &
occupational status (professional vs. clerical) and implementation practices (grassroots vs. top-
down) influenced a work group's learning. For example, the professional workers learned
through their own grassroots computing efforts and resisted the more formal learning
opportunities offered by the firm's system professionals. George and his colleagues concluded
that learning depends on the social context of work, it often occurs without formal approval, and
it may operate independently of formal learning policies.

Another example of how the social context of learning affects knowledge barriers is
Orlikowski's (1996) study of context-specific improvisations in work practices, undertaken by
technical support employees in a large U.S. software firm. Despite the absence of explicit
intentions, the improvised responses to socia context produced a transformation in work
practices, organizing structures, and coordination mechanisms. Orlikowski’s findings are
consistent with Sahay and Robey’s (1996) findings that social context conditioned the spread of
knowledge and accounted for organizational learning about geographic information systems in
government organizations. They are also consistent with Goodman and Darr’s (1998) findings
about the adoption and use of a system explicitly designed to support organizational learning.

The social context of learning was also investigated by Romm, Pliskin and Rifkin (1996),
who described the introduction of electronic mail (email) in a university. Although they observed
that the organizational processes of information acquisition, distribution, and interpretation were
improved after email was introduced, they also reported political uses of email, notably a
rebellion against top administration. Obvioudly, learning had occurred, but the project was not

considered successful because of its political repercussions. Such studies of the social context of
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implementation offer insight into the interplay between organizational learning and other social
processes, such as politics, that have been associated with implementation for many years.

These findings from field studies are supported in at least one laboratory study, which
also investigated the role of socia context on learning about information technology. Lim, Ward,
and Benbasat (1997) studied the effects of self-discovery and co-discovery learning approaches
on the ability of experimental subjects to learn a computer task. The co-discovery treatment
group learned more, indicating that learning was better accomplished as a social activity than as
an individual task.

Learning from others. In addition to the internal organizational means for overcoming
knowledge barriers, external sources of knowledge have been shown to play an important role.
Organizations that have already learned to use information technology effectively can provide
vicarious learning opportunities for other organizations that choose to imitate them.
“Benchmarking” is a popular means of learning the best practices used by other companies,
including competitors (Mann, Samson, and Dow, 1998). Although imitation often carries the risk
that knowledge will not transfer from one context to the next, it is one form of vicarious learning
that is frequently pursued.

A second way to learn from others is to engage intermediaries in the learning process. In
a broad historical study of the adoption of business computing, Attewell (1992) argued that
mediating ingtitutions materialized to create and accumulate technical knowledge regarding
computing technologies. That is, computer service providers fulfilled computing needs for many
companies that were unable to meet the knowledge demands associated with in-house
computing. The use of intermediaries continues to be a useful way for organizations to overcome

knowledge barriers. For example, many companies depend upon telecommunications providers
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to overcome corporate knowledge barriers to Internet use. Consulting aso remains a maor
option for organizations to |learn without developing internal knowledge capabilities.?
Intermediary companies themselves gain valuable knowledge from their interaction with
multiple client organizations. Intermediaries accumulate local knowledge as they help other
organizations to overcome knowledge barriers. Through both failed and successful attempts to
implement technologies for their clients, intermediaries create generic knowledge that may be
useful to al clients. Fleck (1994) illustrated the importance of learning by intermediaries in a
case study in which a computer vendor failed to implement its standard material requirements
planning package for a client. Even though the implementation itself was not successful, the
intermediary acquired valuable experience that led to modification of the package. Subsequent
implementations of the package with other clients, therefore, promised to be more successful due
to the learning that the vendor firm had acquired. Thus, organizational learning by intermediaries

is closely linked to learning through intermediaries.

Dynamics of Learning

In addition to his findings about intermediaries, Attewell (1992) raised an important issue
concerning the dynamics of organizational learning. He suggested that firms are likely to delay
the in-house adoption of information technologies until they obtain sufficient know-how to
implement and operate them. Before firms become ready, mediating institutions provide
technical know-how regarding the given technologies. Organizations that will be among the first
to separate from such mediating institutions are those having a flatter learning curve, either

because much of the required know- how already exists within the organization or because such

2 Learning through intermediaries should be distinguished from outsourcing, in which an organization contracts for
goods and/or services with external suppliers. Although services obtained from outside may have alarge knowledge
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knowledge can be acquired more easily or more economically (Fichman and Kemerer, 1997).
Eventually, for most firms, the locus of knowledge changes from mediating ingtitutions to in
house services. Inhouse capabilities for developing information technologies better
accommodate local contingencies than the more generic knowledge available from
intermediaries. Thus, in-house knowledge capabilities evolve dynamically as a result of using
intermediaries earlier in afirm's history.

Once knowledge barriers are overcome sufficiently to move computing capabilities in
house, the dynamics of organizational learning continue. Research suggests that organizations
modify their uses of information technology as they gain experience with them, but that
progressive modificatiors and incremental improvements are not spread evenly over time
(Gaimon, 1997). For example, Tyre and Orlikowski (1994) found that technological adaptations
were most likely to occur at two points. either immediately after technologies were introduced or
later in response to disruptive events. These "windows of opportunity” are, apparently, periodsin
which learning occurs based on feedback from recent experience. The windows of opportunity
close quickly, however, suggesting that organizational knowledge about information technology
stabilizes quickly after new technologies are introduced or after later disruptions. Such

stabilization may account for the failure to learn from experience (Lyytinen and Robey, 1999).

Conclusions

The review of literature supports four specific conclusions about the way in which
organizations learn to implement information technologies. First, learning is closely linked to
experience. Past experience with information technology can improve future implementation if

organizations consciously reflect and learn from it. But it is also possible for such experience to

component, it would be unusual for that knowledge component to bring significant competitive advantage.
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be ignored and for implementation problems to persist. Both older and more recent experience
can be useful although it is difficult to judge, from the research reviewed, the relative value of
each kind of experience. In some cases, older experience provides useful knowledge for
implementing technologies, but in other cases old experience contributes to competency traps
that impede new learning. Also, we have seen cases where firms depend most heavily on
immediate past experience to implement information technologies effectively. Thus, athough
experience is intimately tied to learning, it is unclear how organizations sort through their
experiences to produce knowledge deemed valuable to implementation.

Second, learning may not only be enhanced through formal activities such as training and
action research, but aso through activities that are situated within the context of work practices.
Formal activities can be effective ways to overcome knowledge barriers, but many organizations
may not be ready to conform to new norms of openness and authenticity prescribed by formal
change agents. Consequently, organizational learning that emerges informally from practice may
be more effective than formal learning.

Third, knowledge barriers can be overcome by learning from other organizations and
from intermediaries such as consultants and service providers. Intermediaries are a particularly
valuable source of knowledge because they acquire experience from working with many client
organizations. Over time, organizations may become less dependent on intermediaries as they
develop their own capabilities with information technologies. Although there may be little
strategic value in the knowledge gained from intermediaries, using intermediaries may alow an
organization to gain sufficient experience to move information technologies in house a a later

time.



Fourth, research reveds the importance of dynamics in the learning process.
Organizatiors appear to adapt to technologies during brief periods following their introduction or
in response to later breakdowns or disruptions. Once these windows of opportunity are closed,
learning is likely to stop as new routines become established.

Together, these conclusions potentially account for the reasons why some organizations
are able to implement and use advanced information technologies with relative ease while others
struggle. Differences in the technologies themselves appear less consequential; learning
potentially accounts for radically different outcomes across organizations that have acquired the
same technologies (Robey and Boudreau, 1999). Clearly, information technologies are subject to
complex socia processes as they are implemented and used in organizations; they are not
plugged in and played without the involvement of numerous actors over significant periods of
time. While other social processes, such as politics, have been used to explain how organizations
implement information technology, organizational learning offers valuable insights into the role

of past experience, different sources of knowledge, and the dynamics of change.

Information Technology Designed to Support Organizational L earning

The second emerging stream of research on information technology and organizational
learning seeks to guide the application of technologies that support organizational learning. On
the one hand, such research augments the conventional prescriptions for designing learning
organizations by offering advanced technologies to enhance organizational memory and to
facilitate communication and discourse among members of the organization. While these
functions can be performed without supporting applications of information technology,
technology can allow these functions to be performed more effectively. On the other hand,

research has aso revealed that information technologies may unwittingly disable organizational
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learning by inducing dependence on inflexible, formal systems. In the present section, we review
studies in which information technology has either an enabling or a disabling role in

organizational learning.®

Information Technology as an Enabler of Organizational Learning

Systems designed to enhance organizational memory. As defined earlier, organizational
memory is a broad concept that includes a wide variety of forms of knowledge. Walsh and
Ungson (1991) described five "bins' for storing the contents of organizational memory:
individuals, culture, transformations, structures, and ecology. While Walsh and Ungson's
concept draws important attention to the wide range of retention facilities available for
organizational memory, it does not carefully distinguish between human and artifact facilities.
Curiously, they limit their treatment of information technologies to "memory aids’ within the
category of “individua retention bins’ (p. 63). Given its expanded capabilities, information
technology now has greater potential to support organizational learning through the capture,
representation, storage and retrieval of structured data, diagrams, models, text, and images in
electronic databases (Anand et al., 1998; Davenport et al., 1998). Such “organizational memory
information systems’ can more effectively support organizational memory than systems that are
not expressly designed for that purpose. Three issues in the design of such systems have been
addressed in the researchliterature: conceptual design, knowledge representation, and retrieval
and use.

Conceptual design. Research on the conceptual design of organizationa memory

information systems proceeds by breaking organizational memory into its associated

3 Many of the reports cited in this section adopt research methodol ogies designed to improve design concepts
through formal methods and analyses. These studies do not employ the empirical methods associated with an
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subprocesses. For example, Stein and Zwass (1995) identified the processes of acquisition,
retention, maintenance, search and retrieval as "mnemonic functions' that comprise the
foundations for the system illustrated in Figure 3. The linkages among functions and their
relationship to storage repositories form the conceptual design, which can then be supported by
particular applications of information technology. Stein and Zwass reviewed a number of
specific applications designed to support one or more of the processes in Figure 3, thereby
showing how disparate knowledge- handling technologies conceptualy fit together to enhance
organizational memory and organizational learning. Examples of these applications include
hypertext and hypermedia technologies, expert systems, and case-based reasoning systems.
These have been applied to tasks such as providing access to richly described documents,
preserving the historical evolution of product design discussions, and providing groups with
accessible memory across multiple projects (Stein and Zwass, 1995). The value of a conceptual
design is to identify an appropriate role for specific applications within an integrated design.
---Insert Figure 3 about here---

Ramesh (1997) has developed a comparable, yet more specific conceptual design to
guide the design of organizational memory information systems in large software development
efforts. This conceptual design guided the development of a prototype for an issue-based
information system to capture the detailed rationale behind decisions made in requirements
engineering (Ramesh and Dhar, 1992). By tracking group processes and decisions, this system

constituted an important component of organizational memory for a software development

group.

“explanatory” research paradigm. However, by virtue of their contribution to knowledge about design, they qualify
asresearch studies and are rightfully included in our review.
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Wang (1999) extended research on conceptual design by recognizing that different
situations may call for different organizational memory systems and therefore require a
speciaized modeling methodology. Wang's proposed methodology extended Stein and Zwass
(1995) framework by developing an object-oriented modeling method specifically for the
analysis and design of organizational memory information systems. Using Stein and Zwass
conceptual design as a guide, Wang identified five components. documents, episodes,
cognizances, goals, and mnemonic instruments. He developed a method for diagramming these
five components and integrated the five components into a nore comprehensive model. By
providing a component framework that can be modeled using an object-oriented method and
nomenclature, Wang contributed one of the first analysis and design methods for organizational
memory information systems. Such methods could be fit within an overall development scenario
for the design of organizational memory systems (e.g., Wijnhoven, 1999).

Knowledge representation. An additional focus of organizationa memory systems
research is knowledge representation. Ramesh's (1997) conceptual design for supporting
organizational memory is an example that focuses on capturing multiple representations of
organizational knowledge. The design includes flexible capture and easy coupling of both
structured data (e.g., traditional database records) and unstructured data (e.g., deliberations
among team members). The data captured includes:
what information is represented
how this information is created, represented by both formal and informal means
who are the stakeholders that played roles in its creation, maintenance and use
when this information was captured, modified and evolved

where it is represented
why a certain memory component was created or evolved (Ramesh, 1997: p. 325).

In addition, formal models of the unstructured data can be maintained to “facilitate easy

access to these components, and enable automated reasoning about those characteristics’
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(Ramesh, 1997: p. 327). By design, the trandation of unstructured data into the forma model’s
general symbols and concept maps results in a loss of data richness, but the form of the original
data can be maintained and indexed to the formal model.

Yap and Bjern-Andersen (1998) described a practical application of three-dimensional
knowledge representation in an international engineering firm's (AVP Anhydro) global
marketing operations. By creating equal globa access to rich forms of product knowledge,
represented in three dimensions through the supporting information technologies, AVP Anhydro
was able to “enrich knowledge representations, strengthen the nexus of corporate knowledge,
and effectively convey complex technical knowledge throughout its global organization” (Y ap
and Bjegrn-Andersen, 1998: 274). AVP Anhydro’s capacity to increase organizationa learning
through conventional means was limited because it functioned as a globa virtual organization.
However, the creation of a virtual nexus for visual knowledge representations provided universa
access to complex technical knowledge about the company’s products.

Retrieval and use. The third research issue addressed in the organizational memory
information systems literature is the automation of data retrieval and use. Systems have been
designed to retrieve and use data in organizational memory directly, without human intervention.
To facilitate retrieval, structure may be created by isolating a task in which data formats are
reasonably predictable or manageable. For example, Elofson and Konsynski (1993) designed a
system to allow decisions within an environmental scanning process to be captured in an
organization's memory. Within this narrowly defined task, work processes and decision trees
from individual environmental scanners are captured in a database. Because the environmental
scanning process is routine, structured data may be used as input for intelligent agents, which

replicate prior scanning procedures to solve recurring problems. Additionally, agents
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demonstrate where pre-existing solutions do not exist and alert the organization to the need for
additional learning.

Zhu, Prietula and Hsu (1997) provide another example of automated data retrieval and
use. They described an artificial intelligence system, the Dispatcher-Soar, consisting of manually
captured decision rules that reflect expert human judgments. The formalization of the rules
within the automated system enables their reuse and application to new problems. Additionaly,
the system can recognize new problems and create alternative solutions using existing memory
patterns. Based on the success experienced with new alternatives, the system can learn how to
improve performance on the same problem and how to solve more complex problems.

El Sawy and Bowles (1997) reported a comprehensive study of the implementation of an
organizationa memory information system, which showed measurable benefits to the adopting
organization. The TechConnect system was developed specificaly for customer support at
Storage Dimensions, a manufacturer of computer storage products. The system has a structured
data interface that captures problems, classifies them, reviews potential solutions, weighs the
usefulness of each solution with regard to the original problem, and generates new solutions if
needed. TechConnect has a specialized search engine that finds and evaluates potential solutions
to customer problems based on historical data. As a result of implementing TechConnect,
Storage Dimensions realized tangible gains including reduced problem resolution times greater
than 75 percent. Moreover, the system enabled the company to understand patterns of customer
problems and to take proactive measures that reduced the number of support calls by more than
75 percent, among other reported gains.

Systems to support communication and discourse. The enhancement of organizational

memory through supporting information technologies does not directly include an important
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aspect of organizational learning: the communication and discourse among members of an
organization. Communication among members is essential to organizational learning because
members must both contribute to and share the contents stored in various memory bins, and they
must communicate in order to subject existing memory to scrutiny and experiential tests.
Applications of information technology expressly designed for these purposes include some
group support systems and more advanced forms of collaborative tools that support organizatiorn
wide discourse (e.g., Lotus Notes, a widely used application for supporting collaboration). These
systems may support organizational learning by providing communication links among members
and by storing historical records of decisions. As members gain access to knowledge housed in
such electronic archives, more usable organizational memory is created. By promoting discourse,
these applications expand an organization's “information space” where greater numbers of
individuals, even in remote locations, can contribute to and draw from a shared organizational
memory (Karsten, 1999).

Systems to support communication and discourse differ from ordinary group support
systems. Hine and Goul (1998) distinguished between systems that support group processes and
systems that support organizational learning. Organizational learning systems include features
that automatically detect and surface disagreements and conflicts in strategic decison models.
Hine and Goul’s system contains a specialized knowledge base, which receives and responds to
managers structured queries and which catalogues users' conclusions and decisions. Managers
evaluating similar external information have their evaluations cross-evaluated by the system,
which can then identify both consensus and conflict. When a conflict is identified, the system
calls an electronic "meeting" among managers with differing interpretations and prompts them to

discuss the multiple evaluations and to communicate about their differences. The toolkit thus
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facilitates organizational learning by collecting structured data, automating data retrieval, and
facilitating communication to create new interpretations of data.

Notions of shared or distributed cognition guide recent work in the design of systems to
support discourse and communication. Such systems provide a bridge between individual and
organizational learning. For example, Boland, Tenkasi and Te'eni (1994) developed a system,
named Spider, to support organizational learning "by enabling individuals to make rich
representations of their understanding, reflect upon those representations, engage in dialogue
about them with others, and use them to inform action" (1994: p. 457). With Spider, users can
represent their interpretations in the form of cognitive maps that accommodate both textual and
tabular data. The system supports multiple interpretations of the same problems, enabling users
to reconcile their interpretations of situations with the interpretations of other members of an
organization.

While group support systems are designed to enable organizational learning by
supporting distributed cognition and shared understandings, several studies suggest that in actual
use, such systems acquire different meanings and interpretations in different parts of the
organization. For example, Orlikowski and Gash (1994) found that managers and technologists
had sharply divergent frames of reference for understanding Lotus Notes. Karsten (1995) found
similar variations in individual interpretations of Lotus Notes across three case studies. Because
the interpretations of technology designed to support communication and discourse differ within
organizations, the use of such technologies is unlikely to result in a uniformly shared
organizational memory. However, by providing a vehicle for communication about those
differences, collaborative technologies may support debates and discussions that bring

assumptions to the surface and propose alternative courses of action. By supporting discourse



that originates in different frames of reference, these technologies potentially support the
organizational learning process. However, they do not necessarily lead more collaboration
because they may not fit organizational norms or the expectations of members (Vandenbosch

and Ginzberg, 1996-97).

Information Technology as a Disabler of Organizational Learning

Recognition of the role of information technology in enabling learning has not blinded
researchers to the potential of information technology to disable organizational learning. The
primary concern addressed in a group of studies is that organizations may become overly
dependent on formal systems and thereby lose their appreciation for less formal representations
of organizationa memory, such as those residing in the heads of experienced employees. The
deeper that intelligent routines become embedded in computer systems, the less likely they will
be inspected and revised when business needs change. Thus, information technology may disable
organizational learning by supporting rigid systems that are not adaptable to changing conditions
of use.

A smal number of case studies demonstrate the disabling effects of information
technology on organizational learning. Gill (1995) anayzed two well-known business cases
(Mrs. Fields' Cookies and Batterymarch Financial Management) to illustrate these effects. In
each company, the respective systems initially provided competitive advantage by automating
important managerial functions and enabling radical transformations in organization structure.
Over time, however, each firm experienced a decline in market share from which it did not
recover. Gill explained the declines by noting that the information systems replaced individuals

(e.g., middle managers) whose duties had included scanning the environment to detect market
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and regulatory changes. While the information technology capably processed the structured
information as it always had, the systems provided no capacity for gathering and interpreting
unstructured information. As a result, the organizations were unaware of the need to change their
practices and the systems that supported them. Both lost market share and did not regain their
former economic luster.

This basic pattern was aso reported in a case study in which an energy-auditing process
was automated (Pentland, 1995). By formalizing the task of producing an audit report,
information technology essentially removed the need for users to know how to perform an audit.
That knowledge was replaced by an understanding of how to manipulate the information systems
to generate desired output in spite of the technology. The disabling effects of information
technology were aso evident in Orlikowski's (1992) study of CASE tools used in systems
consulting. CASE tools represented a form of organizational memory that standardized the work
processes of system developers into routines. While intended to increase the effectiveness of
consultants by embedding rules within software, the CASE tool also created a “trained
incapacity” to perform systems consulting in other ways. In each of these case studies,
information technology disabled organizational learning by inducing actors to forget what they
once knew and by failing to signal needed changes in technical systems supporting their tasks.

Although embedding processes into automated systems can disable organizational
learning, these effects can be mitigated. Kakola (1995b) described a "white-box" approach to
system design, intended to counteract the negative effects of freezing knowledge about work
domains within inaccessible software routines. This approach promotes the idea of creating
applications that are transparent (white) to the user instead of burying knowledge within an

inaccessible (black) box. Human agents may view the logical structure through a graphic
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interface that exposes the context of each function within the overall process, allowing inspection
of the logic and data sources employed by the technologies. Organizational memory embedded
in the software can therefore be audited before it is accepted as the basis for organizational
decisions. In later work, Kékéla and Koota (1999a; 1999b) extended the concept of white-box

design in a conceptual design for a“dua information system.”

Conclusions

Research on information technology designed to support organizationa learning
produces three main conclusions. First, value is produced by the creation of conceptual designs
for organizational memory information systems. The higher level abstractions provided by
conceptual designs place existing technical applications within alarger framework, wherein their
contribution to organizational memory and learning can be understood. Conceptual designs also
provide a guide the development of new systems. The work of Stein and Zwass (1995), Ramesh
(1997), and Wang (1999) represents a starting point in this line of research.

Second, information technologies enhance organizational learning by increasing
members communication and by supporting discourse among them. The advantages include
greater access to organizational memory, especially from remote locations, and greater
opportunity to test and challenge prevailing assumptions and routines. Supporting discourse
implies more than providing electronic access to a centralized organizational memory; new
organizational knowledge is also generated through discourse. Interpretive research shows how
collaborative systems acquire different meanings depending on their organizational context of

use. Thus, users operating in different contexts are likely to draw different meanings from



centralized information stores. Communication technologies can support an organizationwide
discourse that questions static assumptions and creates new knowledge.

Third, information technologies may both enable and disable organizational |earning.
Systems that support learning by embedding routines into memory and storing historical
information may be useful as long as the assumptions on which they are built do not become
obsolete. When business conditions change, however, those technologies may constrain search
for new information and mask the logic underlying “intelligent” routines. Overcoming the
disabling effects of information technology may be aided by the concept of white-box designs
and dual information systems, in which the underlying logic of a system is exposed to the user.

While only alimited amount of research can be presented to support these conclusions, it
is clear that designing applications of information technology to support organizationa learning
has promise. Systems designed to support organizational learning aim to enhance organizational
effectiveness in fundamental ways. Organizational memory can be actualized with information
technology, and shared cognition can be encouraged through systems that link members together

while providing access to structured and unstructured data.

Directionsfor Future Research
This paper has reviewed and assessed the emerging literature on information technology
and organizational learning. We conclude by identifying potentially profitable directions for
future research in both of the main streams of work reviewed. Specificaly, we address the
prospect of bridging the paradigms used in the respective research streams, conducting research
that recognizes the situated nature of organizational learning, designing information technology

for distributed organizational memory, demonstrating effectiveness of organizational memory



information systems and other artifacts in practice, and looking for relevant research findings in

related fields.

Bridging Resear ch Paradigms

As Figure 2 suggests, information technology may increase the capacity of organizations
to learn and, simultaneoudly, learning capacity may affect the degree to which new technologies
are adopted and used effectively. In the most optimistic scenario, these two effects reinforce each
other: the capacity to learn is increased steadily through increased technology adoption and use.
For many organizations, however, learning capacity may never increase due to the difficulties in
adopting and using information technology. Consequently, many organizations may experience
continued difficulty adopting the technologies necessary to compete in changing business
environments. To the degree that research on information technology and organizational learning
addresses only one half of the problem, it cannot guide practice as effectively.

Unfortunately, incomplete research agendas are likely to persist due to the differences in
researchers paradigms. Those examining research questions about how organizations may use
technology more effectively draw primarily from a paradigm that values empirical explanations.
The many case studies and surveys cited in ou review are evidence of this paradigm in
operation. By contrast, researchers seeking to develop conceptual designs and prototypes of
technologies that can support learning draw from a paradigm of analytic research, most common
in engineering and computer science. Here, the ultimate goal is the demonstration of improved
performance by artifacts created in the research process. While both paradigms produce

knowledge, they do so in different ways. Because research of any type requires specialized



training that is reinforced in research practices, it may seem unlikely that the gap between these
paradigms can ever be bridged effectively.

However, the value gained from bridging these paradigms is likely to be worth the effort.
In our review, few studies reveal the potential value of integration, but some do. The empirical
studies of Lotus Notes users (Karsten, 1995; Orlikowski and Gash, 1994; Vandenbosch and
Ginzberg, 1996-97) provide vauable insight into patterns of actual use of artifacts that were
designed for one purpose but that in practice were understood and used in diverse ways. Artifact
designers have aso displayed sensitivity to the need for learning technologies to actually be used
(K&kolg, 1995a). As El Sawy and Bowles (1997) demonstrated, organizationa memory
technologies can have beneficial consequences for business performance, but the link between
artifact features and performance needs to be demonstrated in research, not assumed. Likewise,
studies of technology adoption need to understand important distinctions between different
applications. The tendency of researchers to develop theoretical explanations that treat all types
of information technology alike is an unfortunate ssimplification of reality. When examining the
reasons why organizations learn and fail to learn, the nature of the technology itself may account
for important differences in outcomes. For example, the similarity of technologies that have
already been used by an organization to those it must try to learn has been shown to exert strong
influence over successful adoption and use (Martins and Kambil, 1999).

If integration across research paradigms is ever to be achieved, we expect that it will
begin by exposing scientists working in both domains to the work by those operating with
different paradigms. To help this process begin, we have included work falling into both
paradigms within a single review. While this does not achieve integration, it may promote

greater appreciation and communication between the research traditions.



The Situated Nature of Organizational Learning

Earlier in this review we described the learning paradox, in which forma programs for
increasing organizational learning might be resisted despite their potential positive effects. One
reason for resisting formal training is that adopters of information technology prefer to learn
from trusted colleagues who understand the relevant details of the work as practiced. This type of
learning is Situated in practice rather than conveyed through formal means. Lave and Wenger
(1991) use the term, situated learning, to describe the view that “learning is an integral and
inseparable aspect of socia practice” (p. 31). Thus, users of information technology are likely to
learn about new technologies through learning that is situated in practice rather than learning
from formal training programs. Because work practice differs fundamentally from the way that
organizations describe their operations in manuals and training programs, situated learning
should be regarded as an important, consequential process (Brown, 1998). Indeed, situated
learning may provide benefits to the organization that are unattainable through other means. The
relevant network of participants who share the same enterprise, i.e., a “community-of-practice,”
may be effective in overcoming barriers to learning a particular application of information
technology.

In Brown's (1998) study of the work practice at Xerox, for example, situated learning was
specifically acknowledged in the author's call to leverage the different uses of Internet
technology to support the organization's communities of practice. In another study involving
Xerox, Orr (1996) used ethnographic methods to study the work of service technicians who
maintained photocopiers. In a compelling account of situated learning, Orr described how

technicians' work often differs from the methods specified in formal documentation provided by
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management. Because documentation neither includes all the actions that technicians may
potentially take nor always suggests an appropriate course of action, technicians could not and
did not rely on such forma sources. Rather, technical knowledge was seen as a socially
distributed resource, stored and diffused primarily through an oral culture. Tyre and von Hippel’'s
(1997) study of factory settings suggests that the physical situation of work also affects
organizationa learning, but situated learning can also occur within virtual teams (Robey, Khoo,
and Powers, forthcoming).

Future research employing the concept of situated learning can extend the research that
we reviewed on the social context of learning. Communities of practice, and the learning process
situated within them, offer a valuable theoretical framework for understanding how social
context influences learning about new technology. This does not mean that research on formal
training programs should be abandoned, but it does suggest a need to examine why they are often

ignored in practice.

Information Technology for Distributed Organizational Memory

The notion of learning situated in communities practice is related to the concept of
distributed organizationa memory. Much of the research on designing technologies to support
organizational learning assumes that artifacts should comprise a substantial repository for
memory. However, theories of transactive memory (Wegner, 1986), collective mind (Weick and
Roberts, 1993), and distributed cognition (Hutchins, 1995) argue that organizational cognition is
widely distributed among humans and artifacts, both internal and external to an organization
(Anand et al., 1998). Moreover, the performance of cognitive tasks by individuals invokes a

complex system that “includes a web of coordination among the media and processes inside and



outside the individual task performers’ (Hutchins, 1995: 289). Thus, learning in organizations
depends partially on enabling technologies, but the use of technologies in practice may vary

widely depending upon the specific task, the participants involved, and the contextual conditions
faced. Proponents of distributed cognition argue that task performance is more reliable due to the
redundancies and correction capabilities encompassed in the distributed system. Indeed, research
on distributed cognition has investigated work settings such as ship navigation (Hutchins, 1995)
and flight deck operations on aircraft carriers (Weick and Roberts, 1993) where judgmental

errors can have catastrophic effects. Findings show that, despite the low predictability of
problem solving routines and the mixing of formal and informal sources of information, reliable
performance occurs.

Designing information technologies to support a process of learning that is distributed in
this fashion is clearly a challenge. Hutchins (1995) provided insightful detail on the introduction
of a simple manual calculator into the task of plotting a naval ship’s location entering a harbor.
He argued that the calculator changed the relationship of the navigation team to its task, partly
because it aso introduced new opportunities for errors. The example illustrates how even simple
technologies are prone to human errors and shows how distributed learning systems may
spontaneously produce improvised work practices to compensate for limitations in formal role
requirements and information sources. Hutchins showed that data become available primarily via
socia interactions, making the plotting of the ship’s course “largely an unplanned side effect of
this interactional structure. The interactional structure itself is chaotic because it is shaped by
interference from other tasks and by socia interactions with other members of the navigation

team and with members of other work teams on the bridge” (Hutchins, 1995: 327).
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Future research on information technologies to support organizational learning can
incorporate this concept of distributed memory and learning. Some prototype systems are
designed around the assumption that cognition is distributed (e.g., Boland et al., 1994), yet these
studies have not investigated how such artifacts are used in combination with other sources of
information, both technical and human. We might speculate that more reliable performance
would be evident where awork group had greater freedom to mix technological options to match
their own definition of task requirement. Thus, an effective support system for organizational
learning might contain few tightly constrained features and offer greater flexibility and
adaptability. Such speculations are consistent with case studies of how organizational memory
information systems are actually used in organizations (e.g., Goodman and Darr, 1998) but they

need to be confirmed with empirical research.

Demonstrating the Effectiveness of Organizational Memory Systemsin Practice

Most research on the design of information technologies to support organizational
learning is restricted to proving design concepts analytically or building prototype systems, but
the effectiveness of design concepts in practice is merely assumed or left for future research.
Future research should document the business and economic value of organizationa learning
technologies in practice. As our review of the first stream of research shows, new technologies
may not be received favorably or used as intended, making assumptions about their impacts on
actual performance quite speculative. We propose that speculation be replaced by case studies
and field experiments that provide a convincing link between the implementation of learning
technologies, their effects on learning, and their consequences for organizational performance.

Without such links, research on information technology and organizational learning will continue



to attract research attention, but practitioners may become skeptical of claims regarding its
usefulness.

The research reported by El Sawy and Bowles (1997), discussed earlier, demonstrates
how such research can be successfully pursued. Their article provided a useful list of dependent
variables for measuring the effectiveness of organizational memory information systems in
practice. By studying the effects of these and other applications of information technology to
support organizational learning in real organizations, researchers can progress beyond solving
“toy problems’ and demonstrating concept proofs. As research in this area continues, we may
eventually compile an inventory of organizational learning technologies that could be applied to
particular groups of problems, such as customer support, environmental scanning, or group
learning. Essentially, such an inventory may provide benchmark data for evaluating the potential
success of a given application. El Sawy and Bowles' (1997) approach to this type of research can

guide comparable efforts on other problems and systems.

Drawing from Research in Related Fields

Finally, researchers designing systems to support organizationa learning are advised to
learn from related research areas, such as software reuse. One of the central principles in object-
oriented system development is the establishment of libraries of reusable software components
that can be reassembled to make new systems. These libraries are, quite literally, repositories of
organizational memory, and a sizable body of research literature on software reuse has appeared
independently of research on organizationa learning (e.g., Yglesias, 1993). Such studies and
others may be used either as analogues or as direct evidence of the usefulness of organizational

memory. As with organizational memory information systems, organizational practices
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involving methodologies for software reuse vary widely (Banker, Kauffman and Zweig, 1993).
Researchers interested in designing technology support for organizationa learning should
consult the research literatures in such related areas to avoid reinventing the wheel. Clearly, it
would be ironic for organizational learning researchers to neglect established repositories of
research results.

These future directions are offered exly in the history of research on organizational
learning and information technology. Unlike a comprehensive literature review that seeks to
assess what we have learned from many years of research, this review takes a more proactive
stance by organizing the nascent tributaries of research into identifiable streams and by offering
specific directions for their future courses. There is little question about the importance of
organizationa learning or the potentia of information technology to support it. However,
academic researchers desiring to contribute to our general knowledge need to be aware of what
has been accomplished and what remains to be established. By making our review and
assessment comprehensive, crossing two distinct research paradigms, we tope to contribute to

the need for dialogue between the paradigms and the increased knowledge that may result.
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Figure 2. Relationship Between the Two Research Streams
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Figure 3. Mnemonic Functions of an OMIS (Source : Stein and Zwass, 1995, p.103)
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