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ABSTRACT

As globalization continues to increase, sensemaking in a distributed environment is likely to grow in importance as the
expertise necessary to address increasing environmental complexity is more widely geographically dispersed. Paradoxically,
the information and communication technologies that make sensemaking in a distributed environment possible
simultaneously may create a context that inhibits the effectiveness of such efforts. The purpose of this research isto develop
a better understanding of how sensemaking in a distributed environment can be effectively and efficiently carried out. Case
studies of four teleconsultation projects involving virtual teams engaged in healthcare ddivery are presented. This paper
make a contribution in that it deals with critical problems that practitioners must address and it integrates research relating to
wicked decision problems, virtua teams, and therole of IT in health care.

Keywords
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INTRODUCTION

With therise of virtua teams, sensemaking is increasingly being performed in a distributed environment. Sensemaking is a
means of equivocality reduction that enables organizations to effectively and efficiently address environmental complexity.
The quality of sensemaking activities is sensitive to the absorptive capacity of the participating actors, where combining
people with different, relevant expertise and experiences in a reciprocaly interdependent process can result in a
multiplicative increase in ateam’s sensemaking capabilities (Griffith, Sawyer, and Neale, 2003). Rich, complex virtual work
such as sensemaking in a distributed environment is now possible on aregular basis as a result of advances information and
communication technologies (ICTs). ICTs can potentially create ever deeper and broader knowledge networks (Alavi and
Leidner, 2001), and by substituting technology for collocation, a distributed environment has the major attraction of readily
increasing the breadth and depth of experiences, expertise and knowledge available. As globalization continues to increase,
sensemaking in a distributed environment—Iike other emergent, knowledge-based social processes—is going to grow in
importance as the expertise necessary to address increasing environmental complexity is becoming more geographically
dispersed (T€'eni, 2001).

Paradoxically, the information and communication technologies that make sensemaking and knowledge-based activitiesin a
distributed environment possible simultaneoudy may create a context that inhibits the effectiveness of such efforts. Actorsin
distributed environments are more likely to be drawn from different social networks that may have different norms, roles, and
routines. Virtual environments change socia interaction and communication patterns, creating what are in effect brand new
environments qualitatively different from the collocated environments in which the actors are used to operating (Teeni,
2001). These differences create changes that may negatively impact the effectiveness of sensemaking in a disributed
environment by significantly impacting sensemaking properties. Thus, the technology that makes it possible to almost
instantaneously assemble virtual teams that have access to potentialy greater sensemaking resources than do collocated
teams simultaneoud y may create conditions that bars effectively utilizing those resources.

The purpose of this research is to develop a better understanding of how sensemaking in a distributed environment can be
effectively and efficiently carried out. Sensemaking has seven properties, and changes in these properties can impact the
effectiveness of sensemaking activities and the triggers for such activities (Weick, 1985, 1995). Drawing on a study of four
teleconsultation projects involving virtual teams engaged in healthcare delivery, this research analyzes the context in which
effective sensemaking activities in a distributed environment occur and how such activities can be supported. It identifies the
potential barriers resulting from a distributed environment and how those barriers can be addressed.

The phenomenon of sensemaking in a distributed environment is in its early phases and it seems likely to be of interest
because of its relevance and integrative nature of three important, but quite different, trends. First, companies are faced with
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increasingly wicked (Mason and Mitroff, 1973) or messy (Ackoff, 1999) problems that are less structured or unstructurable
in nature (Caton and Payne, 2003). Second, companies are increasingly relying on virtual teams to attempt to effectively and
efficiently address such difficult problems. Third, the application of IT in healthcare is a mess in that "the inahility, and
reluctance, of doctors and hospitals to use information technology more widely is killing thousands of people’ (The
Economist, April 30, 2005, p. 65).

CHALLENGES TO SENSEMAKING IN A DISTRIBUTED ENVIRONMENT

Sensemaking is a multifaceted, emergent, knowledge-based creative social process of communicative action that is highly
contextualized and is cognitively, affectively, and dynamically complex. It occurs when two or more actors establish
interpersona relationships in an effort to reach an understanding about the relevant situation—especially those involving
novel, poorly analyzable tasks—to reach agreement and coordinate their plans of action. Like other emergent, knowledge
based activities, it is communicatively complex and has difficult information and action requirements (T€'eni, 2001).

However, as exhibited in Table 1, a distributed environment presents major challenges to each of the seven key properties of
sensemaking. Firgt, sensemaking is focused on and by extracting sdient cues (Weick, 1979, 1995, 1999). Sensemaking is
sensitive to the context in which it occurs, yet a distributed environment’ s modes of presentation can be very different from a
collocated environment. Technology changes representations, and dight changes in the cues noticed and their interpretation
may significantly impact the effectiveness of sensemaking activities (Weick, 1979, 1995, 1999). This may result in the
effectiveness of sensemaking activitiesin a distributed environment being materially different from face-to-face sensemaking
activities (Orton and Weick, 1990; Weick, 1985, 1995).

Sensemaking Property Distributed Environment Challenges
1. Extracting & Focusing | Modes of Presentation Change
on Sdient Cues - Cues Noticed or Extracted Change
2. Enabling Retrospect - Speed and Complexity of ICTs Does Not Facilitate Necessary Reflection and Deliberation
3. Facilitating Necessary | Social Dynamics Change
Social Processes - Sensemakers Drawn from Different Social Networks May Have Different Social Norms
4, Enag:ting Sensible - Challenges to Communicating Emations and Tacit Knowledge
Environments
5. Constructing/ - Changes in Interaction/Communication Processes
:\ggqr:itg]/n' ng Personal | Roles of Individuals May Change
6. Determining - Challenges to Communicating Emotions and Storytelling
Plausibility - Sensemakers Drawn from Different Social Networks May Have Different Norms and
Standards
7. Ongoing Process - Continuous Nature of ICTs May Change What and How Occasions for Sensemaking Are
Triggered

Table 1. Challengesto Sensemaking in a Distributed Environment

Second, sensemaking is retrospective and high in cognitive complexity. Retrospect requires reflection and deliberation,
where sensemakers attempt to make sense of the situation at hand by drawing on their experiences, expertise, cognitive
models, scripts, and emotions from the past and develop or enact sensible environments (Weick, 1993, 1995, 1999). In a
distributed environment, the large and growing disparity between information technology’s speed and complexity and the
ability of humansto comprehend its outputs (Orton et ., 1990; Weick, 1995) in even more pronounced, especialy in light of
the fact that human capacity for attention has remained more or less constant (Davenport, 1999). This disparity hinders
retrospection (Orton et a., 1990; Weick, 1985, 1995). Third, sensemaking is a social process that is sensitive to the social
context in which it exists, and the social dynamics of sensemaking in a distributed environment may be different from those
of a face-to-face environment and sensemakers in a distributed environment may be drawn from different networks which
may have different, conflicting social norms (Weick, 1979, 1985, 1999).

Fourth, sensemakers must enact (or create) a sensible environment under conditions where there are multiple plausible but
equivocal meanings and environments. Enacting sensible environments has both a rational and emotional component, making
emotion, feelings, thoughts, and biases as important as information and hard data (Weick, 1995, 1999). Sensemaking requires
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arich context, yet shared understandings are difficult to develop and transferring the tacit knowledge and emotions involved
in enactment are difficult in a distributed environment. Tacit knowledge is often communicated through the emotions and
information contained in naturalistic or narrative mode such as stories and metaphors. Information technol ogies are driven by
decision rationality, and sensemakers cannot engage in effective sensemaking if they approach it from a detached, passive,
and purely rational perspective (Orton et d., 1990; Weick, 1985, 1995).

Fifth, sensemaking is grounded in the construction and maintenance of the sensemakers’ individual identities (Weick, 1995,
1999). Persona identity is the sense of who one is in a particular setting (Weick, 1999) and it facilitates the creation of
intersubjective sensemaking, where two or more individuals thoughts, feglings, and intentions are merged or synthesized
into meaning of the situation a hand (Weick, 1993, 1995). The lack of diversity of individuals identities limits
intersubjective sensemaking capabilities and replaces them with generic subjective sensemaking capabilities that are
insufficient when novel situations are faced (Weick, 1995; Wiley, 1988). Further, personal identities are more likely to be
destroyed than supported in a distributed environment (Orton et al., 1990; Weick, 1995). |dentities are constituted out of the
process of interaction (Weick, 1995, 1999), yet technology changes the interaction process and may result in much of the
richness or intimacy of interpersonal interaction being lost. It may also change the roles which the agents are used to filling.
Sensemakers may project different and less coherent identitiesin distributed environments than when they are face-to-face. A
more generic subjective sense of the world may be created as aresult, increasing the vulnerability of sensemakers to sudden,
complex changes (Prasad, 1993; Weick, 1995).

Sixth, sensemaking is driven by plausibility and involves the telling of a good story. Accuracy may inhibit developing a good
story and enacting sensible environments. However, a distributed environment presents many challenges in assessing
plausibility (Weick, 1995, 1999). ICTs facilitate the transfer of decision rationdity. It is more difficult to communicate the
emotions, nonverbal cues, and the narrative rationality that is involved in the telling of a good story. Further, agents from
different social networks may have very different norms and standards asto what is considered plausible.

Seventh, sensemaking is an ongoing process, but the continuous, stochastic, and abstract nature of technology (Griffith, 1999;
Orton et d., 1990) may change what and how occasions for sensemaking are triggered. There are many possible triggers in
I T-enabled sensemaking (Griffith, 1999), and IT may impact who and how events are defined. Sensemakersin a distributed
environment may find that the speed and complexity at which IT provides additiona information makes it more difficult for
them to bound ongoing events and keep pace with them. A distributed environment may thrust sensemakers into the different
roles than which they may be comfortable filling, and they may be unable to continuoudy update their activities and enact
environments asrapidly as required by the technology (Orton et ., 1990; Weick, 1985, 1995).

The potential barriers to effective sensemaking in a distributed environment have been identified by examining how each of
the seven properties of sensemaking can be impacted by the characteristics of a digtributed environment. After a summary of
the methodol ogy, how these barriers were overcome or addressed in order to facilitate effective sensemaking in a distributed
environment are presented.

METHODOLOGY

This research was grounded in the intensive study of multiple cases, relying on issue-focused semi-structured interviews of
key informants as the primary means of data collection." Multiple case studies enhanced validity and generdizability and
provided the thick description needed to develop a degper understanding of sensemaking in a distributed environment in
order to better understand and explain it (Benbasat, Goldstein, and Mead, 1987; Eisenhardt, 1989; Orlikowski, 1993; Yin,
1994). Grounded theory methodology enabled theory to be generated and tested by collecting and inductively analyzing the
data through constant comparisons within and across cases (Glaser and Strauss, 1967; Martin and Turner, 1986; Strauss and
Corbin, 1990).

Case Description

Four teleconsultation projects at three different sites were studied. Health care delivery is often a sensemaking activity, where
health care providers are required to make sense of multiple and often contradictory symptoms resulting from the complexity
of human anatomy and psychology, where each individua presents health care providers with unique problems due to
comorbidity of conditions, differences in age, variationsin genetic factors, and variations in environmental factors, in order
to make a diagnosis and prescribe a treatment regimen (Eddy, 1984, 1990; Eddy and Billing, 1988; Silberman, 1992).
Telemedicine, "the use of eectronic information and communications technologies to provide and support health care when
distance separates the participants’ (Institute of Medicine (IOM), 1996, p. 2), is a form of virtua collaboration (Paul,
Pearlson, and McDaniel, 2000) where two or more geographically separated health care providers work together via
information technology to provide value added hedalth care delivery. Teleconsultations generally involve one health care
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provider—usually a primary care provider seeking advice from a specialist or sub-specialis—who has specialized expertise

Sensemaking in a Distributed Environment

regarding the health problem at hand. Teleconsultations thusinvol ve sensemaking in a distributed environment.

Each involved a relationship between a health sciences center (HSC) and arura health care facility. Projects involving HSCs
were sdlected because they represent the majority of civilian telemedicine projects (IOM, 1996; Office of Rural Health
Policy, 1997), and they did not have many of the legal, cultural, financial, and other non-technological barriers associated
with some teleconsultations (Paul, Pearlson, and McDanid, 1999). Each teleconsultation project involved virtud,
autonomous teams where participation and membership was voluntary. To alow technological and procedural bugs to be
addressed and the novelty of teleconsultations to pass, each of the projects chosen had been operational for a minimum of
four months. Site | was the only site where two different teleconsultation projects were located. One project involved

pediatric oncology while the other involved infectious diseases. Table 2 provides a summary of each site.

SITE | SITE I SITE 11
Clinical Pediatric Infectious Diseases | Bone Marrow Transplant—
Application Oncology Oncology Multiple Spedialties

Clinical Activity | Monitoring of Diagnosis, Initial Consultation To Diagnosis, Treatment, and
Pediatric Treatment, and Determine Patient Physical and | Monitoring of Multiple
Leukemia Monitoring of Psychological Suitability For Patient Conditions Including
Patients Multiple Drug Bone Marrow Transplant Surgery, Pediatrics,

Resistant Infectious | Procedure and Patient Neonatol ogy, Dermatol ogy,
Diseases Patients Monitoring As Needed and Nephrology

Project Status Discontinued Ongoing Ongoing Ongoing

System One Time/Week | Multiple Times/Wk One Time/Week Oneto Two Times/Week

Utilization

HSC Pediatric Infectious Diseases | Oncologists Primary Care Physicians

Participants Oncologists Specialigt, Others (One With Surgical Training)

Remote Site Registered Primary Care Oncology Sub-Specialists, Multiple Specialists and Sub-

Participants Nurses Physicians Nurses, Case Coordinator Specialists

Site L ocation Southwestern United States Western United States Southwestern United States

HSC Affiliation HSC HSC 11 HSC 111

Distance To 200 Miles 300 Miles 400 Miles

HSC (200 To Nearest HSC)

HSC Equipment | Teleconsultation Studio (Later Administrative Area Teleconsultation Studio

L ocation Studio Desktop Unit)

Telecom Link Full T1 Full T1 Full T1

Remote Facility Hospital Physicians Clinic Hospital

Remote Equip. Administrative Conference Room Administrative Area Administrative Conference

L ocation (Was In Reception Area) Room

Remote Facility
Teleconsultation
Equipment

Videoconference Equipment. Includes
Xenon Light Source and Attachments,
Electronic Microscope and Stethoscope

Videoconference Equipment

Videoconference Equipment.
Includes Xenon Light Source

and Attachments.

Data Collection and Analysis

Fifty-two health care professionals were interviewed, and the interviews were audiotaped and transcribed. Semi-structured
interviews of key informants provided thick and richly textured data (Eisenhardt, 1989; Martin et al., 1986; Orlikowski,
1993), and focused on the actua usage of the teleconsultation equipment. Key informants were sdlected based on their
current or past direct involvement in their organization’ s tel econsultation projects and their availability, and were members of

Table 2. Site Information

Proceedings of the Twelfth Americas Conference on Information Systems, Acapulco, Mexico August 04"-06" 2006




Paul Sensemaking in a Distributed Environment

one of three groups—health care providers (physicians, physician assistants, or nurse practitioners), administrators, and
information technology professionals.

Examples of tel econsultations engaging in sensemaking in a distributed environment were first identified. The data were then
analyzed and reanalyzed and common patterns across the research sites were found. The sensemaking and IS literature was
utilized to help in understanding the findings. This process involved the constant revisiting of the data and the research
literature. What emerged out of this iterative process was a grounded theory of how information technology impacts the
seven key properties of sensemaking, and how these impacts were or were not accounted and adjusted for. The next section
presents the findings of this study.

RESULTS

Addressing the Challenges of Sensemaking in a Distributed Environment

This section presents the potential challenges facing each of the seven key properties of sensemaking in a distributed
environment and how these issues were or were not addressed and accounted for. A precondition for sensemaking in a
distributed environment to be effective and valued is that the need for additiona sensemaking capabilities must exist. This
condition held in the teleconsultation projects studied. Wicked decision problems were not a new phenomenon to remotey
located health care providers;, however, prior to the advent of teleconsultations, economic or technology barriers limited
remote care providers sensemaking capabilities to their own abilities or the abilities of other primary care providersin the
community. Patients economic status often prevented their traveling to an HSC to seek specialty care, and there were
limitations on the effectiveness of communicating with specialists by telephone or facsmile. Despite the remotely located
providers' best intentions, these limitations on sensemaking capabilities negatively impacted the quality of patient care. A
remotely located primary care physician involved in the multiple specialties tel econsultation project described the stuation.

Question: How were some of these cases handled prior to telemedicine?

We just took a wild-ass guess. We did, because a lot of these folks can't get up there (to the HSC). Y ou know, you
can try caling, but it's not the same thing as looking at it, and so a lot of it was just... You just used your best
judgment and went on.

The advantages of sensemaking in a distributed environment are the increased breadth and depth of knowledge, expertise,
and experiences made available. Teleconsultations accomplished this by connecting remote health care providers with HSC
specialists and sub-specialists. The increase in the breadth of expertise made available was illustrated in the infectious
diseases tel econsultation project, where arural physician put together a group of doctors who had different types of expertise
relative to the infectious diseases problem. The depth of expertise was also increase by bringing together different groups
infectious diseases specialists who had different treatment regimens. The rural physician noted that she would not have taken
this challenge on without the teleconsultation project.

1. Extracting and Focusing on Salient Cues

The findings indicated the effectiveness of sensemaking projects in a digtributed environment was sensitive to the types of
cues required. Not surprisingly, sensemaking projects in a distributed environment were perceived as being effective when
visual cues were important. However, not all types of visual cues were useful. Complex visua cues that could not be
trangmitted by other means were especially useful in sensemaking projects in a distributed environment. A remote physician
involved with the multiple specialties tel econsultation project explained.

If you're just giving data and the guy can comment on the data about a patient, then it'sreally not that necessary, but
when ... you try to describe a skin lesion—you can say maculopapular until you're blue in the face, but people don't
realy know what you're trying to say. But when you show them pictures, that saysit all.

Teleconsultation projects that engaged primarily in information processing were likely to be discontinued if other, smpler
means of information transfer such as telephone or facsimile were available. A pediatric oncologist described how they
initially engaged in teleconsultations, but gradually realized they were using the system for information transfer and that the
cues they needed could be conveyed just as well by other means. He believed they were getting good information, but not
additional information from the teleconsultations that could not be done “with a fax and a telephone’. In this case, the
teleconsultation sessions were utilized for information processing and not sensemaking, and the tel econsultation project was
terminated.

Cue extraction was senditive to the environmental conditions in which sensemaking occurred, and information technology
sometimes changed such conditions dramatically. Changes in cues noticed is not necessarily bad; however, the hedth care
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providers were used to face-to-face sensemaking processes that had a successful track record; therefore, efforts were made to
minimize changes in the cues noticed and extracted. The teleconsultation projects minimized the effect of information
technology on cue extraction by designing the sessions to avoid distractions and to be similar to the traditional face-to-face
consultations (sensemaking sessions) with which the physicians were familiar. Engaging in the consultations virtually was a
significant change from how physicians had traditionally consulted with each other, and dl the projects made an effort to
make the teleconsultation (or sensemaking) process similar to the collocated process. The sessions were therefore organized
to minimize distractions to the sensemaking activities, and the differences between sensemaking in distributed and coll ocated
environments were further minimized by designing and deploying the teleconsultation equipment in a manner that did not
interfere with the sensemaking process.

2. Enabling Retrospect

By designing the sessions and implementing the technology in a manner to avoid distractions and be similar to traditional
face-to-face consultations, the teleconsultation projects not only supported cue extraction but also facilitated reflection and
deliberation. Another strategy utilized to address the disparity between IT's speed and complexity and the sensemaker’s
ability to reflect and deliberate was to reduce the need for reflection and deliberation by turning wicked decision problems
into structured decision problems. The use of teleconsultation sessions in emergencies was an example. Emergencies tend to
be wicked and messy in that the history of the individual involved most likely is not known, nor may all relevant medical
conditions be known. The exact injury may not be known, and the more serious the injury, the more likely the patient is
unable to communicate essential information. Further, the nature of emergencies is such that time is of the essence.
Teleconsultations were not utilized much for sensemaking in a distributed environment in emergencies because the decision
was made to turn the wicked decision problems of an emergency into a structured decision problem. The decision the remote
care providers had to make was whether to treat the patient locally or transport them to the nearest HSC. To make that
decision, the remote health care provider had to answer two questions: First, are the facilities available locally to provide the
type of treatment necessary? Second, is the expertise and experience available locally to provide the necessary treatment? If
the answer to either of these two questions was no, then the decison was the patient needed to be transported. This
structuring of a wicked problem was highly effective in that the HSC involved with the multiple specialties teeconsultation
project experienced approximately two emergencies per year which were in the gray area about whether or not they should be
handled over the tel econsultation system.

3. Facilitating Necessary Social Processes

Sensemaking isa social process. It wastherefore critical for effective sensemaking in teleconsultations that the remote health
care providers were treated with respect, especially in cases where there were significant professional status differentials
between the high status HSC sub-specialists and specialists and the low status rural primary care providers. Being treated
with respect was particularly important for establishing interpersonal  trust between the sensemakers. An
administrator/physician at the infectious diseases remote site commented that physicians tend to rely on those they trust when
ass stance is needed, and teleconsultations were useful in determining the other party’ s trustworthiness.

Further, it was critical that the specialists and sub-specialists trusted the expertise of the remote care providers involved in the
teleconsultation projects. While there may have been physicians at the HSCs who had concerns about the abilities of rural
physicians, they were generaly not involved in the teleconsultations. A consistent finding was the specialists and sub-
specialists involved in the tel econsultation projects respected the abilities of care providers at the remote site. One oncol ogist
even described himsdf as being a“ partner” with HSC I1's sub-specialists in the treatment of the remote sit€'s patients. The
pediatric oncology tel econsultation project was the only project studied where the HSC specialists expressed doubts about the
expertise of the remote site's care providers and this was also the only project studied which was discontinued. While there
were a number of reasons for the project’ s demise, the pediatric oncologists not trusting the remote sit€'s nurses’ expertise
was amajor contributor. A pediatric oncologist & HSC | explained.

| think overall, we thought we could do a really good job with (the telemedicine equipment). The only—the only
problem there was was with the operator (nurse) on the other end.
4. Enacting Sensible Environments

Enacting sensible environments has both arational and emotional component, making emotion, feelings, thoughts, and biases
as important as information and hard data. A patient trying to communicate an illness in effect is trying to enact an
environment by communicating a story that the specialists could make sense of. The Director of the Bone Marrow Transplant
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unit at HSC 1l described the most important part of the initial consultation with the prospective transplant patient, which
could be effectively performed viatel econsultations, as follows.

The critical part was the connection, the discussion with the patient, looking them in the eye, getting the pieces of
information that you could not quite get off the paper.

Sensemaking is high in affective complexity and the teleconsultation sessions enabled the very persona and emotional
communication between the patients at remote sites and specialists a HSCs. A pediatric oncologist gave an example of his
making an emotional connection with a patient's family, which resulted in the patient’s mothering crying. Such interpersonal
connections were facilitated by designing the sessions and implementing the technology in a manner to avoid distractions and
be similar to traditional face-to-face consultations. The benefits of thiswere discussed in the cues and retrospect sections.

5. Constructing and Maintaining Personal Identity

A distributed environment may be more likely to destroy persond identity than to develop and support it. Telemedicine
projects are often perceived by the remote care providersasan initial step by the HSCs to replace them and thus threaten their
livelihood (IOM, 1996). A means to address this concern was to position the teleconsultation projects as being
complementary to instead of a potential substitute for remote care providers' practices. For example, the remote site's
oncologists in the bone marrow trangplant tel econsultation project initialy felt threatened by the project, but these concerns
dissipated once the sessions started. They believed participating in the teleconsultation sessions enhanced their competencein
that it enabled them to gain tacit knowledge not available in the literature.

A particularly effective means by which to enhance and support the identity construction and maintenance of the partiesisto
include an educational component in the sensemaking activities. The educational component of the teleconsultation sessions
provided remote care providers with the personal and professional growth necessary and reinforced the identity and role of
the remote care providers by providing reassurance and support for them.

However, personal identity construction and maintenance in a distributed environment was constrained by the absorptive
capacity of the other sensemaking parties. Like collocated sensemaking, each party in sensemaking in a distributed
environment had to have at least aminimal level of relevant expertise and experiencesin order for the personal identity of the
others to be maintained and enhanced. For example, in both the pediatric oncology and the bone marrow transplant
teleconsultation projects, specialists at the HSCs relied on the expertise of the remote care providers to act as their sense of
touch in performing physical examinations. In the case of the bone marrow transplant tel econsultation project, this was not a
problem because the remotely located oncologists could substitute for the sense of touch and provide the information the
bone marrow transplant specialists needed. However, the lack of requisite expertise on the part of the nurses at the remote site
was a major reason why the pediatric oncol ogy teleconsultation project was discontinued. The pediatric oncologists relied on
the nurses to possess a certain level of expertise to generate the needed cues that could not be effectively transmitted via the
teleconsultation equipment. The lack of such expertise significantly inhibited the pediatric oncologists sensemaking
capabilities. In this case, the nurses lacked the training (requisite level of expertise) to perform such an exam adequately.

6. Determining Plausibility

The teleconsultation technology utilized in a distributed environment had to support plausibility, although there was a belief
by the designers (and some users) that the technology had to support accuracy. Designers were influenced by an information
processing perspective of decision making in that they assumed the users required more information of increased precision to
address the uncertainty faced. However, the users were actually engaged in sensemaking, and rather than provide them with
more precise information on which to base a decision, the technology instead had to be good enough for the users to confirm
or deny their hunches. Sensemaking in a distributed environment thus involved the users testing the plausbility (and less the
accuracy) of their beliefs. As aresult, the technology capabilities actually necessary were less than those initially thought as
being required.

In the case of teleconsultations, this meant that the health care professional were using the teleconsultation sessions more to
support the plausibility of their diagnosis and less to make a definitive diagnosis. All the teleconsultation sessions studied
were utilizing radiographic images in their teleconsultations, even though the images transmitted did not meet American
College of Radiology standards. The physicians involved ill found the quality of the transmitted images more than
sufficient for their sensemaking needs. The Director of the Bone Marrow Transplant Unit at HSC |1 used the equipment to
evaluate CT-scans, while a pediatric oncologist at HSC | utilized the transmitted images to confirm the presence of atumor in
one of their patients. Image quality was sufficient for the health care providers needs despite the resolution not meeting
professional body standards because the providers were not utilizing the radiographic images to make definitive diagnosis;
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rather they were utilizing them to judge the plausibility of their suspicions or beliefs. Therefore, the quality of the
radi ographic images had to be sufficient to support or cal into question their interpretation of the situation at hand.

7. Ongoing Process

Sensemaking is an ongoing process, but the continuous nature of 1CTs presents major challenges to identifying occasions for
sensemaking in a distributed environment. The findings indicated that the party with the decision-making responsibility
defined the occasions for sensemaking. In the teleconsultations, it was the remote care providers who triggered such
occasions by setting boundaries and defining which events needed additional sensemaking capabilities. The remote care
providers had the decison-making responsibilities because they were legally responsible for patient care. They initiated
sensemaking sessions when they believed their own expertise and experience were not sufficient for the health care problem
at hand.

The educational component of the sensemaking sessions in a distributed environment had a meaningful benefit in addition to
reinforcing sensemaker identity in that it enabled individual decision-makers to address on ther own wicked decision
problems that previousdy had required teleconsultations. A remote physician participating in the multiple specialties
teleconsultation project felt that the learning effect taking place during teleconsultation sessions enabled remote care
providers to address a greater variety of their patients health care problems on their own, enabling remote care providers to
address health care problems locally they previoudy would have had to transport to the HSCs. The Director of Telemedicine
at HSC 111 believed the remote sites could now handle 30% more of the cases locally as aresult.

The learning effect enabled remote care providers to address more of the problems themselves, in effect raising the bar for
triggering of sensemaking occasions. The situation remote care providers faced had to be of even greater complexity than
previoudly faced in order to trigger an occasion for sensemaking. Health care problems of greater complexity that previousy
had been transported to the HSCs were now being treated locally via teleconsultations. This increased the number of sessions
held but dropped the number of patients transferred to the HSCs.

DISCUSSION

The phenomenon of sensemaking—and other emergent, knowledge-based social processes—in a distributed environment is
in its early phases and seems likely to be an area of paramount importance to organizations as they face increasingly wicked
or messy problems and as globalization means that the needed resources are often geographically dispersed over wide areas.
This paper has made a contribution in that it has demongrated that effective and efficient sensemaking in a distributed
environment is possible. The major challenges to sensemaking in a distributed environment and how such challenges can be
addressed and accounted for have been identified and discussed.

Thisresearch has a number of implications. To facilitate sensemaking in a distributed environment, attention must be paid to
both the design of the technology and the design of the sensemaking sessions themselves in order to minimize the distractions
to the sensemaking process. This can help sensemakers identify the relevant cues and enable them to engage in the required
reflection and deliberation. Attention must be paid to the parties involved in sensemaking projects in a distributed
environment and the social context in which these projects occur. Sensemakers in a distributed environment are more likely
to be drawn from different social networksthat have different norms of behavior and standards of inquiry. It is essentia that a
supportive socia context involving trust and respect of the other parties be created and supported. Simultaneously, the
absorptive capacity of the individualsinvolved must be taken into account. Sensemaking is a knowledge-based activity, and
the cognitive capabilities of all the sensemaking parties must be such that the necessary learning can take place.

The educationa component of the sensemaking sessions must not be overlooked. The educationa component not only
servesto reinforce the personal identity of the sensemakers involved, but it increases the complexity of decision problemsthe
remote sensemakers are better able to handle by themselves. This learning effect means that successful sensemaking projects
may engage in fewer and fewer sensemaking sessions over time; however, the sensemaking sessions held are likely to
address even more complex problems than previoudy considered possible to address in adistributed environment. Therefore,
measuring the success of sensemaking projects in a distributed environment by the number of sessions held may be
inappropriate and mideading.

At the same time, thisresearch has identified additional questions that future research needs to address. Future research needs
to del ve deeper into each of the seven properties of sensemaking and the challenges to them in a distributed environment.
Future research needs to take a holistic perspective of sensemaking and other knowledge-based emergent processes in a
distributed environment and attempt to identify and better understand the multiple interdependencies and interactions likely
involved, and how the positive interactions can be supported and enhanced, and the more problematic interactions be
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addressed and their effects minimized. It is probable that such interdependencies and interactions have not only first order
effects, but important second and third order effects that impact the quality of sensemaking in a distributed environment.
Future research needs to address and better understand the compl exities of sensemaking in a distributed environment.
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