THE INFORMAL WORKPLACE LEARNING EXPERIENCES OF VIRTUAL TEAM
MEMBERS: A LOOK AT THE ROLE OF COLLABORATIVE TECHNOLOGIES
by
FRANKIE S. JONES
Under the Direction of Janette R. Hill and Thomas C. Reeves
ABSTRACT
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majority of jobs and therefore afixture in the lives of most workers. Technology’ simpact on
work is especially powerful for virtual work teams, a growing segment of the work population,
who depend substantially more on information and collaborative technol ogies than co-located
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CHAPTER ONE: INTRODUCTION
Introduction

In the developed world, technology has become an essential component of the
vast mgjority of jobs and therefore afixture in the lives of most workers. Consider the
following quote from the Center for Work, Technology, and Organization’s (WTQO'’s)
web site (WTO, 2002): “We spend over half of our lives working. Work defines our
identity and social status, gives us purpose, and shapes our social network. Work is aso
the basis for all organizing... In organizations, work gets done through technology.”
Technology’ simpact on work is especially powerful for virtual work teams, a growing
segment of the work population, who depend substantially more on information and
collaborative technologies than co-located teams (Gibson & Cohen, 2003).

Technology not only often serves as the primary means by which virtual workers
interact and collaborate, but also how they learn during work. Marsick and Watkins
(1990) theorized about the presence of learning in the workplace when they wrote that
“...people learn in the workplace through interactions with othersin their daily work
environments when the need to learn is greatest” (p. 4). Despite their claim and the
impact of technology on virtual work, the connection between learning situated in the
everyday experiences of work and technology’ s facilitative role, especialy among virtua
workers, has yet to be thoroughly investigated by researchers.

Studies examining the interplay of technology and work (e.g., Coovert &
Thompson, 2001; Grudin & Poltrock, 1997) as well as the interplay of technology and

learning (e.g., Kirschner & Van Bruggen, 2004; Schenkel, 2004) exist, but few



specifically seek to examine the intersection of the three entities: everyday work activities
and interactions, technology, and learning. Such an examination is aworthy endeavor,
considering how organizations are increasingly adopting the virtual team model and
relying on technology to facilitate virtual team collaboration and learning. Research is
needed to build foundational knowledge about the effects of work, learning, and
technology on virtual team members. This new knowledge may be of value to

organizations as well as the individuals who work in them.

Background

Virtual Team Work

Most research in the last 15 years devoted to virtual teams has revolved around
two topics—computer-supported cooperative work (CSCW) and virtual team member
relations. CSCW research considers technology’ s effect on virtual work, primarily
through investigations of group decision support systems (GDSS), groupware, and other
collaborative technologies. Research findings have shown that, in practice, technology
has not been an overwhelming success in supporting collaborative work (Andriessen,
2003; Coovert & Thompson, 2001; Grudin & Poltrock, 1997). Studies have identified a
number of technical and social/organizational challenges that jeopardize the success of
virtual teams that use technology to complete organizational tasks. One challenge that has
surfaced in a number of research studiesisthe ability of virtual team workers to build
relationships with one another via technology. Relational aspects such as team
psychological safety (Edmondson, 1999), trust (Hoag, Jayakar, & Erickson, 2003;
Jarvenpaa, Knoll, & Leidner, 1998; Jarvenpaa & Leidner, 1999), effective

communication (Hightower & Sayeed, 1995, 1996), and mutual knowledge (Cramton,



2001) have been shown to be important factorsin virtual team success, but these studies

also acknowledge that these factors are often lacking among virtual team members.

Workplace Learning

What is often overlooked in the virtual team literature is not only are teams
working, they’re learning while working — learning as they adapt to virtual team
processes and routines, learning as they construct individual and shared knowledge, and
learning as they adapt to technol ogies designed to enable learning and collaborative
processes. According to Bitter-Rijpkema, Sloep, and Jansen (2003), these types of formal
and informal learning are important to high performance professionals who are al'so
permanent learners. Today’ s professional work requires that professionals learn to
creatively use available knowledge and experiences to devel op innovative solutions.
Traditional approaches to professional |earning and development, such astraining
sessions and performance support, neglect to facilitate “the learning required for
collaborative, creative problem solving, learning to work with new methods and tools,
and organizational learning” (Bitter-Rijpkemaet al., 2003, p. 19). Scholars, such as
(Resnick, 1987), have argued that learning should not be restricted to formal education
and is best situated in authentic tasks performed in daily life and work. Brown and
Duguid (1991) further advocated that work, learning, and innovation can and should be
unified:

Much conventional learning theory, including that implicit in most training

courses, tends to endorse the valuation of abstract knowledge over actual practice

and as aresult to separate learning from working and, more significantly, learners

from workers...knowledge-practice separation is unsound, both in theory and in



practice. We argue that the composite concept of 'learning-in-working' best

represents the fluid evolution of learning through practice. (p. 41)

A handful of researchers have investigated planned, organization-driven learning
that occursin the context of virtual work. E-mentoring (Bierema & Merriam, 2002),
knowledge-sharing and management (Herrmann, Kienle, & Reiband, 2003), and
computer-supported collaborative learning (CSCL) (Kirschner & Van Bruggen, 2004;
Kreijns, Kirschner, & Jochems, 2002; Kreijns, Kirschner, Jochems, & Van Buuren, 2004)
are afew examples of research topics undertaken to explore the integration of work and
learning and its influence on learning and performance. This set of studies, though small,
provides a foundation for understanding the importance of situating learning in authentic

work-based tasks.

Informal Workplace Learning

While researchers have begun establishing a body of research for formal
workplace learning, informal workplace learning as a purposeful research focus remains
in a state of nascence despite the assertion of theorists and researchers like Marsick and
Watkins (1990) who stated: “The potential exists to help people learn more effectively in
the workplace by focusing on real life rather than on prescriptions, examples, and
simulations’ asis usually found in traditional training sessions (p. 4). Findings from a
two-year research study conducted by the Education Development Center, Inc. (EDC) in
1997, which investigated informal learning in a number of major corporations, support
Marsick and Watkins' statement. The EDC found that “ 70 percent of what people know

about their jobs, they learn informally from the people they work with” (Cofer, 2000).



In light of this statistic, it isironic that in advanced industrialized countries most
research and theory development related to learning has been centered on formal
education and training (Colley, Hodkinson, & Malcolm, 2002), especialy when you
consider the number of prominent scholars who have acknowledged the disconnect
between what is learned in formal education/training settings and what is learned in
practical life (e.g., Brown & Duguid, 1991; Lave & Wenger, 1991; Orr, 1996; Resnick,
1987; Rogoff & Lave, 1984). While there are a small number of research studies that
consider informal workplace learning (e.g., Grolnic, 2001; Howe, 1991; Maben-Crouch,
1997; Wagner, 2001), more are needed to reveal the benefits of informal workplace
learning and to discover ways to maximize those benefits. Thereis also agreat need for
studies that explore informal workplace learning in the context of virtual teams.
Considering the proliferation of virtual teamsit isimportant to examine how interaction
and collaboration via technology enhance or inhibit the informal learning processes of

virtual team members.

Purpose Statement and Research Questions

The purpose of this study was to explore how collaborative technol ogies enhance or
inhibit the informal learning experiences of virtual team members. The following
questions guided this inquiry:

1. How do virtual team members describe their informal workplace learning
experiences as facilitated by technology?
a. What are the perceptions of collaborative technologies among virtual team

members?



b. How do collaborative technologies facilitate or inhibit informal learning
among virtual team members?

2. What cognitive, social, emotional, motivational, and contextual variables affect
the informal learning of virtual team members? How do collaborative
technol ogies impact those variables?

a. How do team psychological safety, trust, and mutual knowledge relate to
informal learning in the context of virtual work? What role do
collaborative technol ogies play in supporting those relationships?

b. How does the organization support or inhibit virtual team member

learning that isinformal and enabled by collaborative technologies?

Significance of the Study

The overarching goal of this study was to explore the phenomena of informal
workplace learning; therefore it is categorized as interpretive (Patton, 2002). | employed
the qualitative method of interviewing to gather data addressing the research questions
from twelve participants. Qualitative research has limited generalizability (Merriam,
2002), but the results of this study may be useful, especially when combined with similar
studies. From aresearch perspective, this study provides a unique contribution to the
virtual team and informal workplace learning literatures as it integrates the two topics and
purposefully considers technology’ s impact on virtual work and learning. When
combined with the results of other studies, the study’ s findings aso help to inform the
research of academicsin avariety of disciplines, especially those interested in the
intersection of instructional technology, performance technology, information and

communication systems, and human resources devel opment.



From a practical perspective, this study provides information to organizations that
have virtual teams and to collaborative technology devel opers as to what activities and
enabling tools facilitate informal, virtual learning processes and outcomes. It also reveals
anumber of best practices for virtual team success. The success of virtual teamsis critical
considering the following conclusion drawn by Duarte and Snyder (2001): “organizations
that do not use virtual teams effectively may be fighting an uphill battle in a global,

competitive, and rapidly changing environment” (p. 3).

Researcher Assumptions and Beliefs

When the researcher is also the interviewer, as was the case in this study, the
likelihood that biases and/or assumptions may affect the selection of interview
participants, the selective attention to details, and/or the selective interpretation of datais
increased (Merriam, 2002). In some cases, biases and/or assumptions can add value to
data collection, anaysis, and findings; in others, they can be alimitation. It is up to the
reader to critically evaluate the research and the stated biases/assumptions of the
researcher to determine if they are a hindrance or strength.

For purposes of my study, it is appropriate to inform the reader that | assume
technological tools can be used to enhance learning. | have advocated the use of
technology in various educational settings, such as K-12, higher education, and
workplace learning. | have a master’ s degree in Instructional Technology, and | am
conducting this study in partial completion of the requirements for a Ph.D. in the same
field. Another assumption | hold is that people learn best when solving real-world

problems in collaboration with peers.



Limitations of the Study

This study has several recognized limitations. They are asfollows:

e | gathered datarelated only to technologies used by research participants.

e | focused only on informal workplace learning incidents, processes, and
behaviors.

e A small sample size of twelve research participants limits this study’s
generalizability; however generalizability isusualy limited in qualitative
studies. Merriam (2002) argued, “A small sampleis selected precisely because
the researcher wishes to understand the particular in depth, not to find out
what is generaly true of the many” (p. 28).

e Time per participant was limited to one 60-90 minute interview. Such atime
frame limits the depth with which | was able to analyze such a complex topic
asinformal learning in virtual teams.

Despite these limitations, this study generated useful insights as to how collaborative
technol ogies enhance informal workplace learning among virtual team members for
managers and workers in organizations that employ virtual team members similar to

those in this study. The study may also stimulate further research in this area.

Definition of Terms

Three terms were integral to this study and are used throughout. They are: virtua
team, collaborative technologies, and informal workplace learning. While definitions for
these terms differ among researchers from varied disciplines, | have attempted to fuse
together the more compelling parts of those definitions or to employ those supplied by

well-recognized leaders in the respective fields of study.



Virtual Team

After reviewing 49 empirical virtual team studies dating from the time the term
“virtual team” was coined, Dube and Pare (2004) remarked, “ To achieve a better
understanding of virtual teams, researchers must first agree on a common definition” (p.
3). Inmy review of literature, | have also found that common definitions are ararity in
the virtual team literature which spans a wide spectrum of disciplines. Scholars differ not
only in the degree of virtuality that constitutes a virtual team, but also in their definition
of team. While many scholars define virtual teams as “ groups of geographically and
culturally dispersed coworkers using a combination of communication and information
technol ogies to accomplish an organizational task” (Andriessen & Verburg, 2004, p. 270),
others deemphasi ze their geographic and cultural dispersion and define them as “a group
of people who work interdependently with a shared purpose across space, time, and
organization boundaries using technology” (Lipnack & Stamps, 2004, p. 18).

Dube and Pare (2004), however, criticize definitions such as these that
overemphasis physical dispersion. They argue that workers may share a common location
but be present at different times. What they insist is the defining characteristic of virtual
teamsistheir predominant use of information and communication technology to
“communicate, collaborate, share information, and coordinate their efforts’ (p. 4). They
also distinguish virtual teams from virtual groups, virtual communities, and virtual
organizations by highlighting Katzenbach and Smith’s (1993) assertion that what defines
ateam istheir commitment “to a common purpose, set of performance goals, and
approach for which they hold themselves mutually accountable” (p. 112). Considering all

of these perspectives, | will use the following definition to guide this discussion: a virtual



team is an interdependent group of individuals who predominantly use technology to
communicate, collaborate, share information, and coordinate their efforts in order to

accomplish a common work-related objective.

Collaborative Technologies

Various terms found in the literature are used synonymously to label technologies
used by virtual terms. They are computer-mediated communication systems (CMCS),
information and communication technology (ICT), groupware, teamware, collaborative
information technologies (CIT), and collaboration technology. In an effort to emphasize
the ongoing, collaborative aspect of avirtual team’ s use of technology, | will heretofore
use the term collaborative technologies except when directly quoting sources that use a
different term.

To illustrate the erratic use of terminology found in literature, Munkvold (2003)
admitted that terminology of thistypeistransient in nature and will fade just asterms like
“groupware” have. He also acknowledged the growing popularity of new termslike “e-
Collaboration” and “c-Commerce” (p. 8). His definition of collaborative technologies
integrates the essence of all the other terms and extends the scope of its use from team to
organizationa and interorganizational levels:

Collaboration technology is defined here as all types of information and

communication technologies that enable collaboration at various levels, from two

persons co-authoring a document to interorganisational collaboration where

several companies are engaged in common tasks. (p. 3)

Andriessen (2003) defined collaborative technologies as “those ICT applications

that support communication, c-ordination, co-operation, learning and/or social encounters

10



through facilities such as information exchange, shared repositories, discussion forums
and messaging” (p. 10). Thisdefinition is also compelling because it mentions learning
which is appropriate considering learning can be an outcome of collaboration.

Although Andriessen provides a useful list of examplesin his definition, itis
staggeringly incomplete when compared to Ferris and Minielli’ s (2004) comprehensive
categorization of collaborative technologies as shownin Table 1.1. Based on a
combination of the definitions by Munkvold and Andriessen and Ferris and Minielli’s
typology, | will use the following definition of collaborative technologies to guide this
discussion: collaborative technologies are all types of technologies that facilitate
communication, collaboration, coordination, and learning at various organizational
levels.

Table 1.1 Collaborative Technologies

Category Type Examples
Asynchronous Computer E-mail, audio and video email
Messaging Systems (Talk99), electronic bulletin board

(InsidetheWeb), discussion lists,
weblogs (Traction), short message
service (text messaging)

Messaging Systems | Synchronous Computer I nstantaneous interactive messaging
Messaging Systems (Lotus Sametime), chat systems
(WebTrain)
Synchronous Conferencing | Proprietary conferencing packages
Systems (NetMeeting), videoconferencing
(Timbuktu Pro)
Internet File Transfer Protocol (Netmanage),
Gopher, Telnet
Information Internet Alternatives Internet _II, National Science
Foundation’ s Barebone Network
Exchange/Data- .
Management _ Service (VBNS)
World Wide Web Browsers (Internet Explorer), search
Systems :
engines (Google)
Online Databases Digital Libraries (New Y ork Public
Library)
Commercial Comprehensive Proprietary | Lotus Notes and Domino, Microsoft
(Proprietary) Groupware Packages Exchange, Netscape Collabra

11




Groupware Specialized Conferencing | Groove Workspace, National Center
Packages Tool of Supercomputing Applications
Habanero, Vermics, e-Studio Live
Representative Course BlackBoard, WebCT and Vista,
Management Software ECollege AU

Note. Adapted from “Technology and Virtual Teams,” by S.P. Ferris & M.C. Minidlli,
2004, Virtual and Collaborative Teams, pp. 193-211.

Informal Workplace Learning

Finally, I turn to the difficulty in defining informal workplace learning as
articulated by Colley, Hodkinson, and Malcolm (2002). Their review of the informal
learning literature led to the discovery of 20 dimensions of difference among the
definitions of informal learning used by various authors. After making this discovery, it
became clear to Colley et a. that clear-cut boundaries of what is considered informal and
formal learning is dependent upon the particular context being considered and the
theoretical view of learning held by the writer.

To illustrate the fluctuation in terminology used within the literature, consider the
definitions of the European Commission (2001) and Eraut (2000). Eraut chose not to use
the term informal learning and instead used the term non-formal learning to represent any
learning that is not prescribed, rewarded, nor facilitated by an externa source. The
European Commission used both informal and non-formal learning and made
intentionality the distinction that separates their definitions. Their glossary defined the
terms as follows:

e [Informal learning:] Learning resulting from daily life activities related to

work, family or leisure. It is not structured (in terms of learning objectives,

learning time or learning support) and typically does not lead to certification.

12




Informal learning may be intentional but in most casesit is non-intentional (or
“incidental” /random). (p. 32)

e [Non-formal learning:] Learning that is not provided by an education or
training institution and typically does not lead to certification. It is, however,
structured (in terms of learning objectives, learning time or learning support).
Non-formal learning is intentional from the learner’ s perspective. (p. 33)

In contrast, Billet (2001) rejected the terms informal and non-formal. He
described them as negative, inaccurate, and ill-focused and wrote that “ describing a
phenomenon by what it is not: (e.g. informal— not formalized’, unstructured—not
structured) is unhelpful” (p. 4). He also argued that “athough not intentionally stated in a
syllabus, the pathways of activities in workplaces are often inherently pedagogical, as
they focus on continuity of the practice through learning” (p. 5). He called for a
workplace pedagogy that acknowledges the intentional, participatory nature of workplace
learning.

VictoriaMarsick and Karen Watkins are leaders in the area of informal workplace
learning (Cofer, 2000) and have, perhaps, the most well-known and respected definition.
In 1990, they introduced their conceptualization of informal workplace learning and its
importance by discussing the difficulty workers experience in transferring what they
learn in training sessions to their everyday work (Marsick & Watkins, 1990). While
acknowledging the value of formal learning via classroom instruction and advocating its
link to informal learning, they expressed their view that learning is more effective when it
issituated in areal life context. They defined informal learning and what they consider its

subcategory, incidental learning, as follows:

13



Informal and incidental learning both speak to learning outside formally
structured, institutionally sponsored, classroom-based activities. As aresult, both
informal and incidental learning often take place under non-routine conditions,
that is, when the procedures and responses that people normally use
fail....Informal and incidental learning, however, are not exactly the same.
Incidental learning is defined as a byproduct of some other activity, such as task
accomplishment, interpersonal interaction, sensing the organizational culture, or
trial-and-error experimentation. As such, incidental learning is never planned or
intentional, whereas informal |earning can be planned or intentional, as for
example, in self-directed learning or help consciously sought from coaches or
mentors. (p. 6-7)

In this study, | use the term informal learning to refer to happenstance and self-directed

learning that occurs in the context of collaborative work.
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CHAPTER TWO: LITERATURE REVIEW
Introduction

The purpose of this study was to explore how collaborative technol ogies influence
the informal learning experiences of virtual team members. In this chapter, | review the
literature that is germane to the study’ s purpose. Specifically, my goal for thisreview
was seek answers to the following questions:

e What are the inputs, processes, and events that trigger, support, and impede
virtual informal workplace learning?
e What role does technology play in facilitating informal workplace learning among
virtual team members?
This chapter is divided into three major literature review sections: (a) virtual team work,
(b) informal workplace learning, and (c) virtual informal workplace learning, with
technology’ s impact on each interweaved into each section. A fourth and final section
provides a conceptual framework and descriptive model that synthesizes and integrates
the findings of thisliterature review.

Multiple resources were used to ensure that the research and theory literature |
reviewed was trustworthy and rigorous. My primary resource was The University of
Georgia Libraries System. | used the Galileo databases to search for peer reviewed
articles from reputable, academic journals. The interdisciplinary nature of this research
topic required that this review include in its scope a number of disciplines including
instructional technology, human resource and organizational development, educational

psychology, information technology, business management, and communications;

15



therefore, | searched databases such as Academic Search Premier, Business Source
Premier, Communication and Mass Media Complete, ERIC, Professional Devel opment
Collection, PsycARTICLES, Psychology and Behavioral Science Collection, and
PsycINFO. Using the following search terms, | had consistent success in locating relevant
articles: virtual teams, informal workplace learning, technology, and collaboration. |
relied on peers and professors from the af orementioned disciplines for help in locating
seminal studies not available through Galileo. | also used the GIL catalog to search for
books cited by the authors of peer-reviewed journal articles. Finally, | found search
engines such as Google and Y ahoo useful in locating government-sponsored studies and
relevant statistics frequently cited in journal articles. Appendix A provides a sample of

the matrix | used to summarize and critique the studies that | found during my search.

Virtual Team Work

Since this study seeks to explore informal learning in the context of work, it is
essential that | examine the literature pertaining to what types of collaborative
technologies virtual teams use to accomplish work and how the use of those technologies
impacts their work. Once | have discussed collaborative technologies and their use in
virtual team work, | will take a closer look into how informal learning occursin the

context of virtual team work.

Computer-Supported Cooperative Work

An examination of how collaborative technologies facilitate the work of virtual
teams must begin with a discussion of current and future research in computer-supported

cooperative work (CSCW). CSCW isaformal area of inquiry “concerned with how
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technology can help people work together more effectively” whether virtual or co-located
(Coovert & Thompson, 2001, p. 2). Since Irene Greif and Paul Cashman coined the
phrase during a workshop in 1984, scientists, scholars, and practitioners from such
diverse disciplines as anthropology, business, cognition, computer science, ergonomics,
human-computer interaction, human factors, information technology, office automation,
organizational design, psychology, and sociology have been drawn to CSCW (Coovert &
Thompson, 2001). The challenges inherent in such a multidisciplinary field of study, as
characterized by Grudin and Poltrock (1997), are the “Tower of Babel” problem and a
lack of shared knowledge. Those interested in CSCW often use different termsto
describe the same concept and contribute their research and lessons learned to different
journals, books, and conferences. What further challenges the field is a split in research
foci. While some researchers investigate the technological aspects of CSCW and others
focus their investigations on the collaborative aspects, CSCW is “best conceived of as an
endeavor to understand the characteristics of cooperative work behavior with the
objective of designing adequate technology to support it” (Coovert & Thompson, 2001, p.

6).

The Evolution of CSCW Technologies

Group Decision Support Systems. Technologies that support cooperative work
have evolved over the last three decades and each new generation of technologies has
expanded the scope of support available to individuals, groups, teams, and organizations.
Research on Group Decision Support Systems (GDSS), an application designed
specifically to support cooperative work, began over 20 years ago in business

management schools. GDSS was originally intended as an electronic support system
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designed to facilitate decision-making among high level managers meeting face-to-face
(Grudin & Poltrock, 1997). Through a network of computers, managers used GDSS for
idea creation and to vote on alternative decisions during ad hoc meetings but not for
continuous cooperation (Andriessen, 2003). Originally very expensive, GDSS were only
used by high level mangers, but, as costs dropped, lower-level project teams began using
these decision support tools.

In the mid 1980s, GDSS researchers began attending CSCW conferences and
using the term GDSS more generally to include all technologies that facilitate decision
making including email, and some began to think that GDSS was synonymous with
CSCW (Grudin & Poltrock, 1997). Eventually the “D” in GDSS was dropped to reflect
the new emphasis on a variety of technologies, not just electronic meeting support
systems, and the new acronym became GSS (group support systems). GSS researchers
now contribute research to their own journals and focus on project and large group
support. They rarely use the term CSCW, since CSCW research tends to focus on small
groups or teams composed of 10 members or less. Despite their different foci, the GSS
and CSCW literatures now both use the term “groupware” (Grudin & Poltrock, 1997).

Groupware. Groupware is ageneric term that can refer to hardware, software, and
services designed to support face-to-face or virtual group collaboration (Coovert &
Thompson, 2001). According to Dennis, Pootheri, and Natarajan (1998), groupware
enables work in a number of ways by allowing participants to:

e (Qenerate, read, and organize information in an archived, structured form
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e edit, move, and structure the information in many different formats, so that the
structure can add meaning to the comments and reduce the effects of
information overload

e use headings and position in the structure to choose what they wish to read

e [make] anonymous comments

e voteon, or otherwise quantitatively analyze, the relative merits of alternatives,
vote by ranking or rating aternatives

e [archive] group or organizational memory (p. 68)

In general, groupware products have features that support processes essential to
collaborative work such as communication, information-sharing and collaboration, and
coordination (Grudin & Poltrock, 1997). Table 2.1 lists groupware features that support
each of these processes.

Table 2.1 Groupware Features that Facilitate Group Work Processes

Process Synchronous Featur es Asynchronous Features
Videoconferencing, voice Electronic mail (with video, voice,
I conferencing, and text-based text)
Communication )
chat session
Multi-user white boards, I nformation management, document
application sharing, desktop management, multi-user hypertext
Information- conferencing systems, systems, threaded discussions, and
Sharing and brainstorming tools, meeting shared information spaces with
Collaboration facilitation systems, and multi- retrieval features

user virtual worlds

Videoconferencing, shared- Access control featuresin shared
information space with ability to | virtual spaces, library check out
switch presenters features in document management

Coordination systems, calendar and scheduling,

project management, and workflow
management systems

Note. Adapted from “Computer Supported Cooperative Work,” by J. Grudin & S.E. Poltrock,
1997, Advances In Computers, pp. 269-320.
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Research findings show that, in practice, groupware has not been an
overwhelming success in supporting collaborative work (Andriessen, 2003; Coovert &
Thompson, 2001; Grudin & Poltrock, 1997). In their book which includes an extensive
review of groupware research, Grudin & Poltrock (1997) identified technical and
social/organizational challenges to groupware’ s success. Technical challenges included
integration of media, interoperability, and insufficient flexibility. Social/organization
challenges included disparity in work and benefit, critical mass, disruption of social
processes, exception handling, unobtrusive accessibility, difficulty of evaluation, failure
of intuition, and the adoption process. Andriessen’s (2003) review identified other factors
contributing to the non-use or limited-use of complex group support systems such as
“complexity of the system, lack of user-friendliness, limited advantage over other media,
and inadequate introduction of mediaand training” (p. 21).

In abook that chronicles the history of CSCW and reviews empirical studies
related to the behavioral effects of computer-mediated communication, Coovert and
Thompson (2001) provide athematically organized list of the specific findings of CSCW
research conducted over the last three decades. These findings are summarized in Table
2.2. While their findings primarily include studies examining text-based “ computer-
mediated communication systems,” they are applicable to more commonplace systems
and tools such as email which continues to be the most popular form of communication

among teams and within organizations (Duarte & Snyder, 2001).
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Table 2.2 Findings of CSCW research
Theme Finding(s)
Participation | “Computer-mediated team members tend to participate more equally
Equalization | than do face-to-face members’ (p. 46).
Inhibitionsand | “Electronic communication media appear to reduce inhibitions and
Controversy | increase controversy among teammates’ (p. 47).
Team “Computer-mediated teams are less likely to reach consensus than

Conformity | face-to-face teams, especially when they are inexperienced.

Computer-mediated teams experience little pressure to conform,
face-to-face teams who are attempting to reach consensus require
fewer voting rounds than do computer-mediated teams. Third
advocates (defined as the third member to publicly endorse ateam
decision) are significantly less likely to shift their opinions toward
their teammates’ proposals than they are when participating via
computer; computer-mediated teams are less likely than face-to-face
members to submit to conformity pressures’ (p. 47).

Discussion “Computer-mediated teams are especially likely to encounter
Comprehension | general coordination difficulties. Computer-mediated members have
and Recording | reported more difficulty understanding one another” (p. 48).

Accuracy

Team “It is presently unclear whether the computer-mediated
Performance | communication medium affects team task performance, because
empirical results regarding thisimportant outcome variable are
somewhat inconsistent (p. 49). These inconclusive findings might be
the result of different research settings that have varied significantly
in terms of team characteristics, tasks, and technological
environment” (p. 50).
Timeto “Regarding the time required to make a decision, computer-
Decision mediated teams tend to take longer than do face-to-face teams’ (p.
50).
Processand | “Face-to-face participants working on collaborative judgment tasks
Outcome tend to be more satisfied than their computer-mediated counterparts’
Satisfaction (p. 50).

Note. Adapted from Computer Supported Cooperative Work by M.D. Coovert and L.F.
Thompson, 2001, pp. 46-50.

Though Coovert and Thompson’s (2001) review of the research literature related
to computer-mediated communication isinformative, its findings have limitations that
must be considered. First, Coovert and Thompson only summarize the findings of the

studies they reviewed and fail to critique the studies' methodology or findings. Second, it
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only included studies ranging from 1986 to 1996. Since technology has changed
significantly since then, it isrisky to generalize the findings of Coovert and Thompson’s
literature review. Findly, it is difficult to ascertain the rigor of the literature review
considering the authors do not specify the methodol ogy they used to conduct the
literature review and that as a book it is not subject to rigorous peer review.

Researchers have offered a number of recommendations for improving groupware
systems so they better support cooperative work. Grudin and Poltrock (1997)
recommended participatory design approaches, reward structures for using groupware
technologies, and ethnographic or anthropological research studies that seek in-depth
exploration of group and organizational behaviors. They argued the need for such studies
because groupware is often designed based on workplace processes found in standard
procedure manuals; however, the “masks and myths of smooth, consistent operation”
represented in procedure manuals do not capture the truly chaotic and non-routine nature
of workplace processes (p. 313). Groupware should be designed to reflect the reality of
processes, not the mask/myth.

Coovert and Thompson (2001) criticized groupware because of its inability to
support interrelated interactions and team processes. Team members operate
interdependently while the work of individual group members, for whom groupwareis
designed, is not directly dependent on the work of his or her colleagues. Currently
available technologies, they argue, are sufficient for individual or group work but not for
team collaboration which may explain the results of research studies that indicate
computer-mediated teams are dissatisfied with collaborative processes as supported by

technology. Coovert and Thompson suggested the design of technol ogies better-suited for
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the work of teams, called teamware, would allow “coworkers to develop and maintain
shared goals, shared understanding, and the coordination of cognitive and physical
activities’ (2001, p. 39). They discussed two important characteristics of teamware:

Thefirst is the support of cognitive artifactsthat are in use by the team—that is,

those codifying procedures that make projects (and progress on projects) visible.

Secondly, teamware must support member behaviors in a manner that models the

natural work practices of those individuals and aso cues task coordination among

individuals. (p. 39)

The second characteristic supports Grudin and Poltrock’s (1997) argument that
groupware should reflect natural work practices as opposed to those that are prescribed
by procedure manuals.

In summary, areview of the research related to the technical aspects CSCW
suggests groupware facilitated the work of virtual team members but improvements are
needed. Virtual team members require user-friendly, integrated technological systems
that allow them to coordinate tasks and communicate socio-emotional cues. Of course,
this body of research has limitations that should be considered. The most important
limitation is that researchers have not conducted rigorous, peer-reviewed research about
the technical aspects of collaborative technologiesin the last five years. Considering the
rapid rate at which technologies evolve and are created, the findings of technological
research conducted five years ago are mostly likely not generalizable to today’ s
technology. Current research is needed to investigate how collaborative technologies

facilitate the work of virtual workers.
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In the last five years, researchers have turned their attention from the technical
aspects of CSCW to the relational aspects of virtual work. The terminology associated
with technology enabling CSCW has also changed from “groupware” to “ collaborative
technologies.” As mentioned previously, Munkvold (2003), who chronicled the history of
CSCW technologies, pointed to the recent change in terminology from “groupware’ to
what he called “ collaboration technology”. He argued that “ collaborative technology”
better represents awider focus to include organization-wide technol ogies that facilitate
collaborative work. He listed the main categories of collaboration technologies and
examples; all of which mirrored those considered groupware technol ogies except one—
integrated products—described as collaboration product suites, integrated team support
technologies, and e-L earning technologies.

In the next section, | review research that examines the relational aspects of
virtual work mediated by collaborative technologies. Research conducted in this area
identifies a number of relational prerequisites, also known as antecedents, which must be

in place before CSCW can be successful.

Antecedents to Virtual Team Work

Many research studies related to virtual teams are premised by the theoretical
assumption that “social interaction affects both the cognitive and socio-emotional
processes that take place during learning, group forming, establishment of group
structures, and group dynamics’ (Kreijnset al., 2004, p. 155). In the next few pages, |
spotlight some of these studiesin an effort to clarify the affective and conative structures

that research reveals must be in place before work and, perhaps, informal learning as well,
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can occur. Those structures include team psychological safety, trust, effective
communication (as impacted by motivation and self-efficacy), and mutual knowledge.

Team Psychological Safety. Edmondson (1999) sought to test the effects of team
psychological safety on learning behavior and performance. Team psychological safety is
the belief among team membersthat it is safe to take interpersonal risks often required by
learning behaviors. Edmondson defined learning behaviors as seeking feedback, asking
for help, talking about errors, sharing information, and experimenting. Her model of
work-team learning proposed that team structures, such as context support and team
leader coaching, drive team beliefs of safety and efficacy. Team beliefsin turn produce
team learning behaviors which affect team performance.

To test her model, Edmondson conducted a mixed methods study of 51 work
teams in a manufacturing company. During phase one, she gathered preliminary
gualitative research for eight days, observing eight team meetings and conducting 17
interviews, to verify the theoretical constructs of her model and develop survey items for
phase two. During phase two, 427 participants from 51 teams took the survey devel oped
from the interviews and observations conducted during phase one. Edmondson also
interviewed 31 managers to help establish construct validity for survey variables. During
phase three, she conducted follow-up interviews and observations with 4 teamswho's
mean scores for team learning behavior were high according to the survey and 3 teams
who' s teams means were low. From this data, she developed case studies.

This study’ s relevance to collaborative technology’ s influence on virtual teamsis
Edmondson’ s nod to context support as a factor in establishing team psychological safety.

One of her hypotheses was that “the extent of context support experienced by ateam
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should be positively associated with team psychological safety because access to
resources and information is likely to reduce insecurity and defensivenessin ateam” (p.
356). Her findings, however, did not overwhelmingly support this hypothesis. She found
that access to resources and information contributed to, but did not “fully shape,” an
environment of team psychological safety (p. 377). She did, however, find that team
psychological safety mediates the effects of context support on learning behavior.
Generally speaking, she reported a consistent, significant, positive relationship between
team psychological safety and team learning behavior as well as team learning behavior
and performance (satisfying customer needs and expectations). Edmondson encouraged
future research that investigates how structural and interpersonal factors interact.

Edmondson (1999) admitted limitations that must be considered. For example,
she admitted that her study is a start but other research is needed to establish TPS as a
construct and refine and extend its implications before drawing conclusions. | agree with
her and suggest that future research look more closely at how information sharing and
technology impact TPS, specifically in the context of virtual teams. | also concur with
Edmondson’ s suggestion that an exploration of other contextual factors impacting
psychological team safety and team learning behavior, such as how managers can
influence and promote team learning, should be explored.

Trust. Other researchers (e.g., Hoag et al., 2003; Jarvenpaa et a., 1998; Jarvenpaa
& Leidner, 1999) have investigated how trust is built by virtual teams via computer-
mediated communication systems. In a study that surveyed 350 graduate students who
completed a collaborative task in teams of four or five, Jarvenpaa et al. (1998) discovered

that high-trust teams exhibited behaviors/strategies via collaborative technol ogies that
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were proactive, task output driven, optimistic, dynamic, collectively responsible for
clarifying team goals and role division, explicit about time management, and predictable
and substantive in providing feedback. In 1999, Jarvenpaa and Leidner reported the
findings of aqualitative analysis of the email communications of 3 high and 3 low trust
teams as identified in the same study’ s survey results. They found initial behaviors, such
as task-oriented communication supplemented by social communication, consistent
responses to members, and explicitly expressed enthusiasm and commitment to project
goals, were crucia in forming and maintaining trust.

Jarvenpaa and Leidner (1999) suggested future research address ways in which
virtual teamslearn to dynamically recognize and rectify problems which jeopardize trust
in theinitial phase of team building and, from an organizational perspective, how virtual
teams transfer learning and knowledge from one virtual team to another. | suggest future
research also be conducted in actual workplaces instead of with university students.
Jarvenpaa and Leidner admitted in their limitations discussion that conducting the study
with graduate students instead of employees jeopardized the study’ s applicability.

Effective Communication. A dominant feature of research literature devoted to
relational links between virtual team members is the comparison of virtual and face-to-
face teams. Many researchers appear to be fixated on whether or not virtual teams
communicate as effectively and/or develop social links as effectively as face-to-face
teams. Similar to the results of more than 350 studies on distance education, some
researchers have found that no significant difference exists between the two groups

(Hoag et al., 2003); while others have found evidence that refutes those results.
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Warkentin, Sayeed, and Hightower (1997) questioned whether or not teams using
aweb-based discussion board called MeetingWeb would develop social links as strongly
as would those who worked face-to-face. Relational links, as defined by the researchers,
are group dynamics such as motivation and self-efficacy that determine a group
member’ s willingness to contribute information. In their investigation of relational links,
the researchers randomly assigned undergraduates to teams—11 three-member teams
who collaborated face-to-face on a problem-solving task requiring communication and 13
three-member teams who collaborated on the same task online using MeetingWeb. The
researchers found relational links to be a statistically significant contributor to the
effectiveness of information exchange but did not find evidence to support one team’s
effectiveness over the other. Although the mean for the uniqueness of information items
exchanged for face-to-face teams was higher than that of virtual teams, these differences
were not statistically significant and thus failed to support the hypothesis that face-to-face
groups exchange information more effectively.

The lack of evidence to support the superiority of face-to face communication
over virtual team communication is contradictory to previous studies conducted by two
out of three of the same researchers who found face-to-face teams exchange information
more effectively than do virtual teams. These earlier studies by Hightower and Sayeed
(1995, 1996) were very similar in methodology and task. The difference was in mode of
communication. Hightower and Sayeed used a synchronous conferencing system.
Regardless of what technology was used, in each study of the three studies there was only
one tool available to team members. This situation is not realistic to the workplace where

virtual workers have a number of tools from which to choose and will switch to another

28



when one is not useful to the task at hand. Future research should reflect the complexity
of the workplace by considering the myriad of tools available to teams collaborating on
real-world problems.

In yet another comparison of face-to-face and online team interaction, Hoag et al.
(2003) employed a pretest/post-test control group design to measure the effect of the
treatment—online interaction—on an experimental group of 28 students who meet and
collaborated online for a semester in a telecommunications management course. The
results of the pre and post tests from the control group of 37 students were compared with
the experimental group’s results. The researchers did not specify what the pre and post
tests measured or what questionsit included, but the study’ s results were informative.
They found no significant differences and declared technology a“neutral” component
with respect to enhancing learning (p. 369).

The inconclusive findings regarding the relative effectiveness of face-to-face
versus virtual teams reflects similar findings in the research investigating the relative
effectiveness of face-to-face classroom instruction and online learning environments
(Bernard et al., 2004). Reeves (2005) questions the value of continuing to conduct such
comparative studies in the online learning area, and it may be time to question the value
of such studiesin team communications aswell. Hightower and Sayeed (1996)
suggested future research be longitudinal to capture how changesin group dynamics
impact information exchange among virtual team members.

Mutual Knowledge. The communications literature identifies the problem of
“mutual knowledge” or the establishment of “common ground” between members of

geographically dispersed teams. Citing research that found “when task-relevant
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information is distributed among members of a group, there isarisk that they will fail to
share and heed uniquely held relevant information,” Cramton (2001) raised the question
of how new collaborative technologies would affect the mutual knowledge problem (p.
349). By studying the archived email, chat, team logs, and final products of 13 six-
member virtual teams engaged in a collaborative task to create a business plan, she found
“both physical dispersion of collaborators and frequent use of communications
technology tend to negatively affect the means by which people establish mutual
knowledge” (p. 364). Failures of information exchange and interpretation impeded
mutual knowledge. Technological error and selective distribution caused team members
to unevenly distribute critical local information. Team members also experienced uneven
feedback cycles, difficulty in interpreting the silence of fellow team members, and the
tendency of team members to attend to different parts of the same information. Cramton
pointed to feedback lags as an amplifying factor in failures of information exchange and
interpretation. Future research, she suggested, should investigate the relationship between
mutual knowledge and performance. While she found no clear relationship between the
two, she recognized that the task designsin her study were not sensitive enough to detect
aconnection. Shewrote, “...designs should vary the distribution of task-related
information across locations and the amount of interdependence required of team
members’ (p. 366). It was unclear, however, how to do that and how it would help show
a clear relationship between mutual knowledge and performance.

The mutual knowledge problem also prompted the research of Sole and
Edmondson (2002) who studied how local, situated knowledge of virtual team members

influences learning and working in virtual teams. They defined situated knowledge as
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“knowledge embedded in the work practices of a particular organizational site” (p. 20)
and team learning “in behavioral terms as the acquisition and application of knowledge
that enables a team to address team tasks and issues for which solutions were not
previously obvious’ (p. 18). The researchers used the critical incident technique during
semi-structured interviews with seven dispersed cross-functional development teams at a
multi-national company and captured 44 |earning episodes or occasions in which “ateam
learned something significant that advanced the project” (p. 20). A qualitative analysis of
those learning episodes yielded severa findings. Knowledge situated in local sites
inhibited virtual collaboration, but when that knowledge was identified and leveraged it
was a highly valuable source of team learning. In order to overcome the challenge of
raising virtual team awareness of relevant situated knowledge, Sole and Edmondson
recommended situated knowledge be codified in the form of storiesin searchable
databases so that virtual team members may become aware of the uniquely held expertise
at each local site, but surprisingly they did not specifically mention knowledge
management systemsin either their conclusions or implications for practice and research.
While research in the relational development and effectiveness of virtual teams
using computer-mediated communication has a history of inconsistent results (Maznevski
& Chudoba, 2000; Walther, 1995), the combined results of these studies inform
researchers and practitioners of antecedents that may affect virtual work, and perhaps,
informal learning. The studies also highlight the importance of investigating and
choosing collaborative technologies that support the development of interpersonal
relationships and mutual knowledge. A question that remains unanswered by this body of

literature is how do factors such as team psychological safety, trust, effective
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communication, and mutual knowledge affect virtual team collaboration and learning in

the context of a work-related project.

Summary of Virtual Team Work Literature

As demonstrated in this section, regardless of the terminology used, technology
has barriers to overcome if it isto effectively and efficiently facilitate collaboration
among virtual teams. Andriessen (2003) identified five conditions that drive the
effectiveness of technology as an enabler of collaboration that should be considered in
future design:

e individua acceptance and choice of tools

e match between tool and task

e group and organizational characteristics

e design and implementation

e gppropriation, learning, and innovation (p. 39)

Andriessen’s conditions are potentially powerful because they appear to address the
shortfalls of technology designed to support the collaborative work of virtual teams as
identified by research. They provide feasible, but as yet untested, solutions (e.g.,
individual acceptance and choice of tools) to technology’ s inability to build virtual team
relations such as trust, socio-economic cues, effective communication, and mutual
knowledge and to facilitate natural work processes. The last condition alludes to a matter
linked to CSCW and one that will be given considerable attention in the remainder of this
review—Ilearning.

Thisreview of the virtual team work literature aso reveals the lack of recent,

rigorously peer-reviewed research. For example, most of the CSCW literature related to
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the technical aspects of groupware was published in books and not in peer-reviewed
journals. The research was also conducted prior to 2001, limiting the relevance of its
findings about technol ogies that have significantly changed since then. After 2001,
researchers turned their attention to the relational aspects of CSCW. One limitation of the
relational research isthat a number of studies were conducted at universities with
students instead of the workplace. Current, rigorously peer-reviewed research about both
the technical and relational aspects of virtual work is needed to impact practice and

inform future research.

Informal Workplace Learning

What is often overlooked in the virtual team literature is not only are teams
collaborating while working, they’ re learning while working— learning as they adapt to
virtual team processes and routines, learning as they construct individual and shared
knowledge, and learning as they adapt to technol ogies designed to enable learning and
collaborative processes. According to Bitter-Rijpkema, Sloep, and Jansen (2003), these
types of formal and informal learning are important to high performance professionals
who are also permanent learners. Today’ s work requires that professionals learn to
creatively use available knowledge and experiences to devel op innovative solutions.
Traditional approaches to professional learning and development, such astraining
sessions and performance support, neglect to facilitate “the learning required for
collaborative, creative problem solving, learning to work with new methods and tools,
and organizational learning” (Bitter-Rijpkemact al., 2003, p. 19). Learning is not
restricted to formal education and is best situated in authentic tasks performed during

work. Work, learning, and innovation can and should be unified (Brown & Duguid,
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1991). In this next section, | will discuss the theory and research focused on informal
workplace learning as a precursor to discussing how technology impacts the processes

associated with informal learning in the workplace.

Informal Workplace Learning Theory

VictoriaMarsick and Karen Watkins are leaders in the area of informal workplace
learning (Cofer, 2000) and have, perhaps, the most well-known and most often cited
model. In 1990, they introduced their conceptualization of informal workplace learning
and itsimportance by discussing the difficulty workers experience in transferring what
they learn in training sessions to their everyday work (Marsick & Watkins, 1990). While
acknowledging the value of formal learning via classroom instruction and advocating its
link to informal learning, they expressed their view that learning is more effective when it
issituated in areal life context. They defined informal learning and what they consider its
subcategory, incidental learning, as follows:

Informal and incidental learning both speak to learning outside formally

structured, institutionally sponsored, classroom-based activities. As aresult, both

informal and incidental learning often take place under non-routine conditions,
that is, when the procedures and responses that people normally use
fail....Informal and incidental learning, however, are not exactly the same.

Incidental learning is defined as a byproduct of some other activity, such as task

accomplishment, interpersonal interaction, sensing the organizational culture, or

trial-and-error experimentation. As such, incidental learning is never planned or

intentional, whereas informal |earning can be planned or intentional, as for



example, in self-directed learning or help consciously sought from coaches or

mentors. (p. 6-7)

Marsick and Watkins (1990) identified the defining characteristics of informal
learning as experience-based, non-routine, and tacit. They discussed each of these
characteristics in reference to the foundational theories that underlie them but gave
considerably more attention to the concept of learning from experience. The authors
began their discussion of experiential learning by distancing their definition of the
concept from that used in formal education by theorists such as David Kolb. Instead, they
defined it as “the way in which people make sense of situations they encounter in their
daily lives’ (p. 15). They referenced severa prominent theorists such as John Dewey,
Eduard Lindeman, Kurt Lewin, and Chris Argyris and Donald Schon to support their
emphasis on critical reflection as a source of informal learning. In fact, they credited
Argyris and Schon’s action science, inspired by John Dewey and Kurt Lewin, asthe
primary influence on their model.

Through severa case studies which tested their model at the individual,
group/organi zation, and practice levels, Marsick and Watkins (1990) identified six
iterative, non-sequential processesin informal learning: "problem framing, problem
formulation, solution finding, solution testing, reframing, and reformulation of the
problem"” (p. 214). They further identified conditions necessary for learning from work
experiences to include collaborative learning and a supportive organizational context that
encourages learning. A key implication for practice is that "informal and incidental
learning must take place with the collaboration and joint inquiry of othersin the

workplace who form a learning community. Learning from experience involves other
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people...the learning of one person isinextricably intertwined with the learning of others
in natural work groups” (p. 209). They aso listed proactivity, creativity, and critical
reflectivity as enhancers of informal workplace learning.

Marsick and Watkins' have revised their model since 1990. The first revision
occurred in 1997 when they incorporated a deeper level of reflection called double-loop
learning into their model. Double loop learning occurs when the learner engagesin
critical reflection to learn from his mistakes by correcting errors in perception, judgment,
and conclusions (Marsick, Volpe, & Watkins, 1999). The second revision took placein
1998 and was inspired by the findings of Cseh (1998). Cseh'’s literature review found that
context was a significant factor in informal learning and criticized Marsick and Watkins
earlier models by describing them as too abstract (Marsick et al., 1999). After considering
Cseh'sfindings, Marsick and Watkins worked with Cseh to refine the model again. Their
collaborative effort resulted in amodel that stresses the importance of context and
reflects the findings of a number of case studies related to informal learning. Figure 2.1

shows the model after these two iterations.
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Figure 2.1 Re-conceptualized Model for Informal and Incidental Learning

From “Theory and Practice of Informal Learning in the Knowledge Era,” by V.J.
Marsick, M. Volpe and K. E. Watkins, 1999, Advances in Developing Human Resources,
29, p. 91.

Other theories and models of informal workplace learning are found in the
literature, but none garner the popularity and longevity of Marsick and Watkins'. Table
2.3 provides asummary of each of these theories including key definitions and the
processes and events that each theorist considers essentia to facilitating informal learning.

Also listed are the theories or theorists referred to as influential in the discourse of

informal learning.
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Table 2.3 Informa Workplace Learning Theories

Theoristsand Cited K ey Definition(s) Processes that Eventsthat Facilitate
I nfluences Facilitate L earning L earning

Collisand Informal learning Integration, Collaboration,

Mar garyan (2005) occurs on thejobin activation, knowledge sharing and

Influences: Merrill communities of application, and learning from others,

practice. Informal
learning and formal
learning should be
blended.

demonstration in the
context of solving
real-world problems

supervisor support,
reuse of knowledge
artifacts,
differentiation, and
technology (key
enabler)

Door nbos, Bolhuis,
and Simons (2004)
Influences: Marsick

Work-related learning
can be deliberate or
spontaneous and occurs

Learning
individually, from
others, and with

Individual and group
reflection, use of
cultural artifacts,

and Watkins, llleris, | inreal-life situations others modeling, guiding,

and Wenger that result in individual coaching, and
learning and shared mentoring.
understandings.

[lleris (2003) Workplacelearningis | Workplace learning Personal devel opment,

Influences. situated both an individual and | hastwo processes: 1) | sociaization,

learning, social process with Interaction between qualification, and

communities of three dimensions: the learner and the competence

practice, critical and | cognitive, emotional, environment, and 2) | development

transformative
learning

and social-societal.

inner mental
acquisition and
elaboration processes.

Beckett and Hager
(2002)

Influences: John
Dewey, Chris Schon,
and Michael Polanyi;
reflective thinking,
situated learning,
double-loop learning

Practice-based
workplace informal
learning is
organic/haolistic,
contextual, activity-
and experienced-based,
collaborative, learner-
activated, and arising in
situations where
learning is not the main
goal.

Learning by making
tacit knowledge
explicit

Reflection isimplied as
an event but specific
events are not explicitly
specified.

Garrick (1998)
Influences. Dewey,
Lewin, Argyris,
Schon, Kolb, Marsick
and Watkins, Lave
and Wenger, Polanyi,
Mezirow

Informal learning
occurs within day-to-
day experiences. Itis
dynamic and “open to
multiple
configurations” (p. 1).

Informal learning isa
holistic process
shaped by power
relations and
discourses.

Negotiations,
dilemmas, conflicts,
successes, and failures
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The theories and models of informal workplace learning discussed in this section
attribute varying processes and eventsto facilitating informal learning; however they
share anumber of commonalities. For instance, they al emphasize the importance of
learning in work-related contexts from collaboration and reflection. They also
demonstrate the complexity of factors that may influence informal workplace learning
and revedl its theoretical grounding in theories, such as Lewin’s, which emphasize
authentic, situated, practice-based experiential learning. A conceptual framework which
incorporates al of these supporting theories while acknowledging the complex and varied
factors affecting informal workplace learning is needed. In the next sections, | will
discuss real-world examples of informal workplace learning that are unplanned and
planned and then discuss whether research supports or rejects the hypotheses of what
processes and events lead to informal learning that have been proposed by theorists and

practitioners.

Practical Examples of Informal Workplace Learning

In some cases, informal workplace learning is spontaneous or incidental, and in
othersit is engendered by organizations. Examples of unplanned informal workplace
learning include worker dialogue, self-directed use of the Internet, and mentoring
relationships formed by employees without prompting from the organization. Dobbs
(2000) presented examples of unplanned workplace learning or “simple moments of
learning” as found in the research of the EDC. They included water cooler conversations
and impromptu hallway meetings. While these examples tend to be incidental, unplanned

informal workplace learning can aso be purposefully driven by the worker.
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The Internet, for example, isatool for self-directed informal learning. Gray

(1999) wrote about the Internet’srole in adult informal learning and speculated that it

“could possibly be classified as one of the most powerful and important self-directed

learning tools in existence” (p. 120). Informal mentoring is another source of unplanned

workplace learning, but it has evolved to become more formalized in the workplace

(Colley et al., 2002). Table 2.4 presents Hunt’ s juxtaposition (as cited in Colley et al.,

2002) of informal and formal mentoring styles and outcomes. His juxtaposition

demonstrates how purposefully planned informal workplace learning can influence and

change learning outcomes. Based upon their work in 1997, Marsick and Watkins would

arguethat it is a change for the better.

Table 2.4 Unplanned and Planned Informal Workplace Mentoring

Unplanned Planned
Styles | e Individual goas e Organizational goals
e Highsocia intensity e Medium socia intensity
e Voluntary friendship e Relationship mediated by matching
e Indefinite time-span process
e Lessdirective e Limited time-span
e Difficult to track, perceptions | ¢ Moredirective
biased e Monitored according to specified
e Suited to smaller enterprises criteria
e Paternalistic e Suited to large organizations
e Organizationally structured
Outcomes | ¢  Political awareness for e Acculturation for al new managers
[ ]

privileged group

Passing on skillsto juniors
Linking junior and senior
managers

Reflected glory for mentor
Sponsorship of the privileged
Exclusivity of dominant
grouping

Skill training for increased
productivity

Fast-track developing of talented
newcomers

Rejuvenating older managers at
‘plateau’

Promotion according to merit
Inclusivity for diverse groupings

Note. Adapted from “Non-formal Learning,” by H. Colley, P. Hodkinson & J. Malcolm,
2002, Retrieved June 11, 2005, from http://www.infed.org/archives/e-
texts/colley informal learning.htm

40



http://www.infed.org/archives/e-texts/

Marsick and Watkins (1997) encouraged managers to inspire informal learning by
“planning for learning, creating mechanisms for learning in teams, and developing an
environment conducive to learning” (p. 304). They advocated planning for informal
workplace learning, because “planning makes learning more conscious, better focuses
effort and increases measures of accountability” (p. 305). Examples of informal
workplace learning purposefully choreographed by organizations abound. Cofer (2000)
provided many examples. Two are as follows:

e “During assembly line shift changes [at Motorola], shifts overlap by a half-
hour or more. During the overlap, departing workers and supervisors would
update the upcoming shift of any problems they had encountered. During this
exchange, the employees may discuss probable causes and solutions’ (p. 1).

e “By conducting an hour and a half session first thing in the morning, one
organization brought together employees from two separate unitsto learn
more about each other. Coffee and donuts were served, and each group was
given one half hour to present, leaving another 30 minutes for a‘ cocktail-
party’ style discussion and networking” (p. 2).

Cofer also suggested technologies, such asintranet websites, chat, and discussion boards,
be used to enable informal information exchange between workers.

Dobbs (2000) referenced anecdotes similar to Cofer’ s Motorola example. He
described how leaders at Reflexite created 10 minute overlaps in shifts so that workers
could mingle with othersin the organization. “ The theory isthat if workers get to know
each other personally, they’re more likely to take an interest in one another’ s work. When

that happens, conversations veer toward work-related matters—and learning inevitably
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takes place” (p. 53). According to Dobbs, executives at Honeywell Data I nstruments had
the same theory in mind as they encouraged workers organized in small groupsto take
frequent breaks and engage in team discussions. Their conversations often revolved
around work because it's what they have in common. Finally, Dobbs mentioned
mentoring or coaching as a source of planned informal workplace learning used by
companies such as IBM that “ matches beginners with seasoned veterans so that they can
learn from casual interaction as well as explicit teaching” (p. 57).

Marsick and Watkins (1990) described how the following strategies were used to

enable informal workplace learning among community educators:

Involving learnersin choices in the design and implementation of learning in
order to develop proactivity

e Learning from experience through a combination of action and reflection

e Developing a collaborative resource network on which workers could draw to

solve problems

e Using methods and materials oriented to reflectivity

e [Making] explicit the frequently tacit nature of learning (p. 96)
Marsick and Watkins suggested that these informal |earning strategies be combined with

formal, planned training programs.

Informal Workplace Learning Research

Theory and practice provide a number of prescriptions for facilitating informal
workplace learning, but does research conducted in the last 15 years support those

prescriptions? According to research, what precursors, processes, and eventstrigger and
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support informal workplace learning? In this section, | will discuss these questions and
the empirical studies that have sought to answer them.

Most informal workplace learning research explores what factors inhibit and/or
encourage informal workplace learning. Each examines these factors and the very nature
of informal workplace learning in different contexts. Most are qualitative interview
studies with complementary methods of critical incident, observation, or document
anaysis (e.g., Ashton, 2004; Beckett & Hager, 2000; Day, 1998; Ellinger, 2005; Michael
Eraut, Alderton, Cole, & Senker, 1998; Lohman, 2000, 2003; Sambrook & Stewart,
2000; Slotte, Tynjaa, & Hytonen, 2004; Tikkanen, 2002; Vernon, 1999). A small number
of quantitative studies (e.g., Clarke, 2004; Enos, Kehrhahn, & Bell, 2003; Skule, 2004;
Thompson, Locander, & Pollio, September, 1989) and mixed methods studies (Billett,
1995; Cheetham & Chivers, 2001) involved surveys designed to gather data across
professional settings so that findings were more generalizable. Two overarching critiques
of the reviewed studies are their lack of specificity in the methods sections and their
neglect to investigate informal workplace learning in the context of virtual teams.
Regardless of the context in which the studies were conducted and the methods used,
their findings consistently identify three factors which influence informal learning in the
workplace: collaboration and teamwork, change, and organizational culture. Only
research studies that relate to informal learning and these three factors are discussed in
this chapter.

Collaboration and Teamwork. Collaboration and teamwork were identified by
researchers as the most fertile ground for cultivating informal workplace learning (Billett,

2001; Cheetham & Chivers, 2001; Conlon, 2004; Day, 1998; Michael Eraut et al., 1998;

43



Ledlie, Aring, & Brand, 1997; Sambrook & Stewart, 2000; Tikkanen, 2002; Vernon,
1999). After reviewing the findings of several case studies exploring informal learning in
different contexts, Marsick and Volpe (1999) concluded the following: “...it is clear that
informal learning in today’ s workplace is not a solitary venture...success depends on
listening to one another, checking for understanding, ensuring that people are ‘on the
same page,” and negotiating around conflicts and differences of opinion” (p. 9).
Findings from a mixed methods study conducted by Cheetham and Chivers
(2001) also confirmed the importance of collaboration and teamwork in informal
workplace learning. They asked 452 practitioners from 20 professionsto rate from 1to 5
the importance of various forms of informal learning in gaining professional competence.
Working alongside more experienced colleagues and working as a part of ateam ranked
second and third. The qualitative portion of their study, which included 80 practitioners,
identified a number of benefits from learning in the context of teamwork:
e Improvement of communication skills and empathy
e Supportive and therapeutic benefits that can “...help reduce stress and provide
catharsis when needed following traumatic situations’ (p. 275)
e Improved team-member confidence and reduced self-consciousness when co-

|ocated with team members

Increased appreciation of the diversity of styles and approaches
Table 2.5 lists other forms of collaboration identified by researchers as significant to

informal workplace learning.



Table 2.5 Forms of Collaboration Found Significant by Researchers

Networking

Genera networking (Cheetham & Chivers, 2001; Conlon, 2004,
Michael Eraut et al., 1998)

Professional contacts (Skule, 2004)

Peer interaction (Conlon, 2004)

Communities of practice (Conlon, 2004)

Expert Others

Experts designated by the organization who are accessible to
employees for consultation (Billett, 1995; Michael Eraut et al.,
1998)

Feedback

Feedback from group members and/or supervisors (Conlon,
2004; Michael Eraut et al., 1998; Skule, 2004)

Mentoring

Genera mentoring (Conlon, 2004; Michael Eraut et al., 1998;
McDowall-Long, 2004; Sambrook & Stewart, 2000)

Coaching

Genera coaching (Conlon, 2004; Michael Eraut et a., 1998;
Sambrook & Stewart, 2000)
Teaching others (Cheetham & Chivers, 2001)

Reflection

Reflecting on action (Beckett & Hager, 2002; Conlon, 2004;
Enoset a., 2003)

Change. A number of researchers also identified change as atrigger for informal

workplace learning. Skule’s (2004) mixed methods study of 1500 public and private

employeesin Norway revealed a number of learning conditions that promote informal

learning. Employees attributed a high degree of exposure to changes in technology and

working methods as one condition triggering informal learning. Another identified

condition, which could be construed as related to change, was a high degree of exposure

to demands from customers, colleagues, or the organization. Similarly, Tikkanen’'s (2002)

gualitative study of eight bank and engineering employeesin Finland found changesin

technology and work processes as external stimuli to informal workplace learning.

Furthermore, public school teachersin Lohman’s (2003) qualitative study cited changes

in work situations, particularly new teaching tasks and new leadership roles, as triggers to

participation in informal learning in the workplace. These changes initiated new skills
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and competence acquisition achieved through interaction with peers and self-directed

learning.

Organizational Culture. Researchers who have investigated the context within

which informal learning occurs overwhelmingly discovered that organizational culture

directly impacted the ability of employees to successfully engage in informal learning.

Researchers have found that organizational cultures conducive to informal learning

possess the following characteristics:

The organization’ s leaders and managers are committed to and support
learning (Ellinger, 2005; Michael Eraut et al., 1998; Ledieet a., 1997;
Sambrook & Stewart, 2000; Skule, 2004).

Work tools and resources, such as computers, the Internet, software,
telephones, and manuals, are accessible to employees (Ellinger, 2005).
Rewards are in place that motivate proficiency and learning (Ashton, 2004;
Lohman, 2000; Skule, 2004).

Time and space are set aside for informal workplace learning (Ellinger, 2005;
Lohman, 2000; Marsick et al., 1999; Sambrook & Stewart, 2000).

Trust exists and motivates employees to admit their mistakes and learning
needs to colleagues and superiors without fear of reprisal (Ashton, 2004,
Cheetham & Chivers, 2001; Day, 1998; Marsick & Volpe, 1999; Sambrook &

Stewart, 2000; Tikkanen, 2002).

Research that examines the impact of organizational support in the context of virtual

work and learning is needed given the proliferation of virtual teams.
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Summary of Informal Workplace Learning Literature

Research regarding informal workplace learning substantiates some of the triggers,
processes, and events that theorists and practitioners have hypothesized are necessary to
facilitate informal learning. For example, research confirmed the significance of various
events associated with collaboration and reflection such as teamwork, networking,
feedback, mentoring, coaching, and expert others. It also drew attention to change as a
trigger to informal learning and to organizational culture as able to support or impede
informal learning.

Research also supports the findings of virtual team work studies cited in the
previous section which identified trust as an antecedent to work and learning. A question
that still remainsis: what are the findings of research that specifically examine informal
learning in the context of avirtual team that relies on technology to facilitate its work.
Though | found no such study in my review of the literature, several studies provide very
helpful insight into how virtual team members learn from one another. | discuss those

studies in the next section.

Virtual Informal Workplace Learning

In this section, | discuss how collaborative technologies can informally facilitate
the integration of work and learning of individuals who work virtualy.
While very few empirical studies exist that attempt to specifically address thisissue, a
number of concepts inform future research on the topic: virtual business learning (VBL),
knowledge sharing and management, e-mentoring, integrated intelligent support systems,

and computer supported collaborative learning (CSCL).
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VBL. Researchers at the Open University of the Netherlands devel oped the VBL
concept and grounded it in “social constructivism, competence based learning,
communities of practice, the learning organization, authentic situated learning, learning
by doing, distance learning, and knowledge productivity” (Bitter-Rijpkemacet a., 2003, p.
19). The premise of VBL and its technological environment is “the modern professional’s
needs can only be met by flexible learning arrangements embedded in the professional’ s
work practice, or at least in authentic, work-like settings” (p. 19). A VBL environment
seeks to increase the competencies of its employees and the team and organization. Its
essential environmental components include:

e an authentic or real business setting

e complex, non-routine, ill-structured tasks (duties, responsibilities)

e explicit facilitating of active construction of knowledge, new ideas, working

methods

e assessments derived from professional practice and its performance standards

e asupporting ICT infrastructure (p. 20)

Bitter-Rijpkemaet al. (2003) provided two anecdotal case studies of successful
VBL implementations. One consisted of teams of graduate students using an intranet web
environment to store organizationa and learning information. An e-room and groupware
platform facilitated their collaborative work. The other example consisted of information
technology (IT) managers adding features to their existing Lotus Learning Space
platform to transform it into a VBL environment. The goals of this VBL environment
were to introduce “new traineesto I T basics and the working methods of the company”

(p. 22). Successes of both applications, as it relates to team learning, included:
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e Improved facilitation of integrated learning processes on multiple dimensions

e Development of domain knowledge skills, combined with social,

communicative, and organizational skills required for teamwork

e Anexplicit and critical reflection on the learning processes and a transfer of

valuable experiences to organizational memory (p.23)

Researchers should conduct studies which seek to verify the successes of
these anecdotes and investigate if or how the embedded nature of the VBL
environment in the everyday work of virtual teams sparks informal learning
experiences. VBL has the potentia to become one of the waysin which
knowledge can be shared and managed informally. Now, | will turn to research
that specifically examines the impact of knowledge sharing and management.

Knowledge Sharing and Management. Knowledge sharing and management are
significant sources of informal workplace learning (Ashton, 2004; Ellinger, 2005).
Though a complete discussion of the benefits of knowledge sharing and management is
beyond the scope of this chapter, | will discuss two studies to demonstrate how
knowledge sharing and management through the use of collaborative technologies can
facilitate virtual, informal learning.

Herrmann, Kienle, and Reiband (2003) wrote, “...the task of knowledge
management is to support individual learning and the exchange amongst the employees
aswell” (p. 9). In their qualitative study of five German companies, they employed semi-
structured interviews, observations, and document analysis to discern success factors and

barriersto the introduction and use of knowledge management systems (KMS) such as
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Livelink, Lotus Notes, and an in-house designed KMS. The results of the study indicated
that KM S should function to make users aware of:

e Quality and timeliness of content

e Information about other users such as organizational units, competencies, and

work areas

e Knowledge of what will happen to their uploaded knowledge

e Processes for maintaining or updating content generated by the team or individual

e Relevance or usage of the content they enter

e How content should be structured and what knowledge should be included
Results of the study also indicated that KM S functionalities that influence change include
access rights, discussion forums, enhanced search features, and annotated content. One
unfortunate criticism of the study is that its methods and procedures are not detailed
enough to determine the applicability of the resultsto other contexts.

In a qualitative case study, Thomas, Sussman, and Henderson (2001) explored
how the Center for Army Lessons Learned (CALL) institutionalized strategic learning
processes at multiple levels within the U.S. Army. The researchers conducted 32 semi-
structured interviews with staff and organizational |eaders and used the content analysis
method to derive their findings. They also examined artifacts and used member checksto
verify their findings. They found that CALL successfully used technologies such as
bulletin boards, databases, and multimediatraining to help members of their organization
contribute, collaborate, and disseminate tacit and explicit knowledge more rapidly. The

researchers critiqued their findings by acknowledging that CALL has a unique
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knowledge management system and encouraged others to consider this limitation when
reading their results.

These studies demonstrate the benefits of knowledge management and sharing
and how informal learning among virtual teams can be captured and shared, making tacit
knowledge explicit and accessible to team members. Well-designed KM Ss can be an
important source for establishing mutual knowledge among virtual team members.

Integrated Intelligent Support Systems. Contributing an integrated perspective of
knowledge sharing and management that can lead to virtual, informal learning, Baets
(1998) contended that the pooled knowledge of individuals within an organization can
lead to effective policy decisions. He proposed a framework for an integrated intelligent
support system consisting of four components: case-based reasoning, group decision
support, cognitive mapping, and artificial neural networks. Only those beneficial to
virtual informal learning are discussed here:

e Case-Based Reasoning System (CBRS)—supports learning through case studies.
Indexed cases allow organizations to retrieve similar cases from a case-library.
Organizations can use these similar cases to solve current problems.

e Group Decision Support System (GDDS)—supports learning through
participatory strategy formation (LPSF). LPSF has become a common,
contemporary phenomenon in organizations. Capabilities of each GDSS varies
but essentially “they reduce communication barriers by providing technical
features such as the display of ideas, voting compilation, anonymous
input/interaction, decision modeling, electronic mail and the bulletin board

function” (p. 185).
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e Cognitive Mapping System (CM S)—supports learning through sharing individual
knowledge. In aCMS, individuals compose cognitive maps representing their
mental models of knowledge around an issue or subject matter. The CM S then
poolsthe individual maps to represent the group, team, or organizations
knowledge around an issue or subject matter.

Such a support system could produce significant improvements in the work and learning
of virtual team members and break down team relational barriers discussed earlier in this
chapter such aslack of trust, mutual knowledge, and effective communication.

Virtual Mentoring. Virtual mentoring, also referred to as e-mentoring, can be a
source of informal or formally coordinated virtual, informal learning. Bierema and
Merriam (2002) asserted that as the world shifts to a more global orientation, technol ogy
can facilitate the shift by facilitating mentoring relationships across social, economic,
cultural, or physical boundaries. They defined a mentor as a wise person or guide who
assistsin a protégé’ s growth and development. A mentor’ s duties include teaching,
counseling and supporting their mentee, and modeling attitudes and behaviors.

Bieremaand Merriam (2002) defined e-mentoring and discussed the results of
related research. They defined e-mentoring as*”...a computer mediated, mutually
beneficial relationship between a mentor and a protégé which provides learning, advising,
encouraging, promoting, and modeling, that is often boundaryless, egalitarian, and
qualitatively different than traditional face-to-face mentoring” (p. 214). Existing research
about the success or potential success of e-mentoring islimited. They called for more
work in “identifying those aspects of the electronic medium that limit aswell asfoster a

genuine mentoring relationship” (p. 215). Bierema and Merriam also examined the
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various contexts in which e-mentoring has been applied. One context they described was
mentoring centers and corporate sponsored programs helping to link members of
organizations to communities of practice. They theorized the following benefits of e-

mentoring:

Relationships can exist that cross boundaries of time, geography, and culture

e Formal and informal online exchanges when face-to-face communication is
impractical

e Low barriersto entry

e Time efficient and convenient

e | arge amounts of information exchanged in a short time span
An additional benefit theorized by Bierema and Hill (2005) is that virtual mentoring
“holds the potential to build, capture, and share knowledge in a knowledge society” (p.
565). They also describe some of the corresponding challenges to virtual mentoring
including cost and access to technology, online communication skills, privacy, training,
match between mentor and mentee, and sustaining the relationship.

After reviewing nearly 20 years of research on mentoring, McDowall-Long
(2004) found that marked differences between formal and informal mentoring exist, but
researchers have not investigated those differences as much as general mentoring
outcomes. One difference that McDowall-L ong noted was that formal mentoring
programs are shorter in duration and “ consequently, the degree of mutual disclosure,
authenticity and empowerment in formal relationships may be markedly reduced from

that inspired by informal relationships’ (p. 529). Additional research into informal virtual
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mentoring is needed to inform ways in which it can be supported among virtual team
members.

Computer Supported Collaborative Learning. Although many of its researchers
(e.g., Kirschner & Van Bruggen, 2004; Kreijnset a., 2002; Kreijns et al., 2004) view
computer supported collaborative learning (CSCL) through aformal education and
training lens, the principles of CSCL can be applied to learning that occurs informally
within the context of virtual teamwork. For example, Borges and Baranauskas (2003)
extended CSCLs applicability to workplace learning settings and drew parallels between
CSCL and CSCW:

We can think of Computer Supported Collaborative Learning (CSCL) based on

some concepts of Computer Supported Collaborative Work (CSCW), as both

combine communications and computer technol ogies to support various activities
involving groups in collaborative problem solving situations. The process of
knowledge construction is promoted by activities involving internal negotiation
and deliberate actions such as goal setting, negotiation, identification and
discussion of problems and their solutions. In this kind of environment adult
workers can experience a constructivist aesthetic approach to learning, motivated

by their own professional work context. (p. 64)

Kirschner and Van Bruggen (2004) present a four-process cognitive framework
that specifies the conditions necessary for the construction of new team knowledge. The
four processes that usher the team from unshared knowledge to knowledge construction
are externalization (unshared knowledge), internalization (mutual understanding also

known as common ground), negotiation, and integration. A sense of community where



trust, shared understanding, a common goal, and accountability are present is essential to
the process.

A technological system that supports Kirschner and VVan Bruggen’ s cognitive
framework would be helpful. In a qualitative investigation of how thirty employees
learned informally to work more effectively in teams, Vernon (1999) employed the
critical incident technique and interviews to identify the following critical components of
an effective communication system in the workplace:

e Creates and affirms spontaneous peer interactions involving information
sharing, support for pressing issues, and technical assistance on interpersonal
matters or skills

e Encourages and welcomes dial ogue between team |eaders and members that
resultsin awillingness to risk engaging in innovative learning projects, shared
assistance in achieving individual and group goals, and support for growth and
productivity

e Facilitatesindividua inquiry, understanding of effective learning styles, and
acquisition of needed resources

e Provides reinforcement and affirmation of colleagues and managers as
facilitators of learning (p. 40)

Future research should seek to identify technological systems that possess the

characteristics identified by Vernon and support Kirschner and Van Bruggen’ s cognitive

framework and investigate how those systems influence virtual work and learning.
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Summary of Virtual Informal Workplace Learning Literature

In summary, research, albeit somewhat limited, has shown that collaborative
technologies facilitate virtual, informal learning by affording opportunities for authentic,
situated workplace learning in a number of ways. VBL, knowledge sharing and
management, virtual mentoring, integrated intelligent support systems, and CSCL are the
constructs of researchers and practitioners who have attempted to make explicit the tacit
processes and outcomes of learning while working. While these constructs are helpful,
future research should seek to explore informal learning specifically within project-based
virtual team contexts, since work iswhat drives informal workplace learning and since

virtual work is becoming more prevalent.

An Integrated View and Conceptual Framework

My purpose in reviewing the literature related to virtual team work, informal
workplace learning, and virtual informal workplace learning was to answer two
guestions:

e What are the inputs, processes, and events that trigger, support, and impede
virtual informal workplace learning?
e What role does technology play in facilitating informal workplace learning among
virtual team members?
Answers to these questions as informed by this literature review are presented in a
conceptual model that | have created as Figure 2.2 called the Virtual Informal Learning
System (VILS). The model presents a systems view of the concepts which frame virtual
informal learning in the context of work as encased by the organizational and larger

global environment. Each component of the model and its relationship to the other
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components is discussed in this section. The model begins with what were identified as
antecedents or inputs to virtual team work and consequently virtual informal learning, so

my description of it will begin there as well.

Global Environment

Organizational Environment

1. inputs
5. Organizational Collaborative technological systems
Qutcome *Time and space
Learning *Trust
Organization *Change
*Rewards

The Virtual

Informal
Learning System
2. virtual Collaborative
4., individual/Team (VILS) " Processes
~ Outcome eLearning with others
Virtual Informel «Learning from others
Learning *Making tacit knowledge

explicit

3. virtual Collaborative
Events
*Virtual mentoring,
networking and coaching
*Knowledge sharing and
management
*Reflection

Figure 2.2 The Virtual Informal Learning System (VILS)
Inputs to VIL

Inputs identified in this literature review as essential to establishing the structure
that makes opportunities for virtual, informal workplace learning possible include
collaborative technologica systems which facilitate effective communication (Hightower
& Sayeed, 1995, 1996), mutual knowledge (Coovert & Thompson, 2001; Cramton, 2001,

Edmondson, 1999; Sole & Edmondson, 2002), and trust (Ashton, 2004; Cheetham &
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Chivers, 2001; Day, 1998; Hoag et al., 2003; Jarvenpaa et al., 1998; Jarvenpaa & Leidner,
1999; Marsick & Volpe, 1999; Sambrook & Stewart, 2000; Tikkanen, 2002); time and
space for learning (Ellinger, 2005; Lohman, 2000; Marsick et al., 1999; Sambrook &
Stewart, 2000); change (Lohman, 2003; Skule, 2004; Tikkanen, 2002); and rewards for
using collaborative technologies (Grudin & Poltrock, 1997) and for learning (Ashton,
2004; Lohman, 2000; Skule, 2004). These inputs encourage and support collaboration,

the act most likely to spark informal learning process and events.

Collaborative VIL Processes

Collaborative processes that have been suggested by research as resulting in
virtual informal learning include learning from others (Billett, 1995; Cheetham & Chivers,
2001; Conlon, 2004; Michael Eraut et al., 1998; McDowall-Long, 2004; Sambrook &
Stewart, 2000), learning with others (Billett, 2001; Cheetham & Chivers, 2001; Conlon,
2004; Day, 1998; Michael Eraut et al., 1998; Ledlie et al., 1997; Sambrook & Stewart,
2000; Tikkanen, 2002; Vernon, 1999), and making tacit knowledge explicit so that it can
be managed and shared with others (Ashton, 2004; Ellinger, 2005; Herrmann et al., 2003;
Thomas et al., 2001). These collaborative processes occur in conjunction with

collaborative events.

Collaborative VIL Events

Collaborative events supported by research as having a significant influence on
virtual informal learning include teamwork (Billett, 2001; Cheetham & Chivers, 2001;
Conlon, 2004; Day, 1998; Michael Eraut et al., 1998; Ledlie et al., 1997; Sambrook &

Stewart, 2000; Tikkanen, 2002; Vernon, 1999), mentoring (Billett, 1995; Cheetham &
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Chivers, 2001; Conlon, 2004; Michael Eraut et al., 1998; McDowall-Long, 2004,
Sambrook & Stewart, 2000), coaching (Cheetham & Chivers, 2001; Conlon, 2004;
Michael Eraut et a., 1998; Sambrook & Stewart, 2000), networking (Cheetham &
Chivers, 2001; Conlon, 2004; Michael Eraut et al., 1998; Skule, 2004), consulting with
experts (Billett, 1995; Michael Eraut et al., 1998), feedback (Conlon, 2004; Michael
Eraut et al., 1998; Skule, 2004), knowledge sharing and management (Ashton, 2004,
Ellinger, 2005; Herrmann et a., 2003; Thomas et al., 2001), and reflection (Beckett &
Hager, 2002; Conlon, 2004; Enos et a., 2003). These collaborative events lead to virtual

informal learning.

VIL among Individuals and Teams

The hypothesized outcomes of virtual informal learning are two-fold: (1)
improved individual and team performance and (2) alearning organization. These
outcomes are hypothesized because only one study found in the literature claimed its
findings suggested a significant positive relationship between informal workplace
learning and performance (Day, 1998). Since informal workplace learning is primarily
collaborative, it follows that learning at the individual level is also experienced among
team members and, with knowledge management and sharing mechanisms in place, that

learning rolls up to the organizational level.

The Learning Organization

Interestingly, the organizational characteristics specified by research asintegral to
creating a work-environment conducive to informal workplace learning are those

espoused by scholars such as Senge (1990) and Kline and Saunders (1998) who advocate
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the creation of what have been called learning organizations. Garavan (1997) has
suggested that there are three issues that should be considered in identifying or creating a
learning organization:
e Learning cultures—the culture of organization must be supportive
e Structures/socio-structures—structures must facilitate progression towards the
learning organization ideal
e Psychological maturity and learning—individuals must be receptive to greater
accountability and responsibility in the organization
The first two of these three issues are considered inputsin the VILS model, so the
hypothesized circularity of the systemislogical even though it is unproven. The inputs,
processes, and events of virtual, informal learning lead to a climate that creates alearning
organization, while awell-functioning learning organization produces the inputs that

generate more virtual, informal learning.

Conclusion and Research Implications

Asthisreview has demonstrated, informal workplace learning is a complex
phenomenon composed of inputs, processes, and events. Its theoretical origins stretch
back to the work of John Dewey and modern-day theorists continue to attempt to describe
its nature and identify the mechanisms that support and impede it. Technology is one
input that is especialy influential when informal |earning must occur among team
members who work virtually via collaborative technologies. Though little empirical
evidence exists that explores informal workplace learning in the context of virtual
teamwork and collaboration, other research, such as that examined in thisreview, is

helpful in forming a guiding conceptual framework. The VILS model described in this
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review may be helpful to future researchersto the extent that it might aid themin
conceptualizing the vast amount of information provided by multiple disciplines related

to the topic of informal workplace learning.
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CHAPTER THREE: METHODOL OGY
Introduction

In this chapter, | describe the qualitative methodology that | used to explore how
collaborative technologies enhance or inhibit the informal learning of virtual team
members. Specifically, this chapter details the research design, data collection and data
analysis procedures that guided me in gathering data to address the following research
guestions:

1. How do virtual team members describe their informal workplace learning

experiences as facilitated by technology?

a. What are the perceptions of collaborative technol ogies among virtual team
members?

b. How do collaborative technologies facilitate or inhibit informal learning
among virtual team members?

2. What cognitive, social, emotional, motivational, and contextual variables affect
the informal learning of virtual team members? How do collaborative
technol ogies impact those variables?

a. How do team psychological safety, trust, and mutual knowledge relate to
informal learning in the context of virtual work? What role do
collaborative technologies play in supporting those relationships?

b. How does the organization support virtual team member learning that is

informal and enabled by collaborative technol ogies?
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| begin by describing and justifying the research tradition and methodological strategy
that constitute thisinquiry’ s research design. | then outline the procedures | used to
collect and analyze research data. Finally, | discussissues of validity, reliability, ethics,

and my role as researcher.

Research Design

The Interpretive (Qualitative) Research Tradition

Denzin and Lincoln (2000) offered a definition of qualitative research that
characterizes its purpose and methods:
Qualitative research is a situated activity that locates the observer in the world. It
consists of a set of interpretive, material practices that make the world visible.
These practices transform the world. They turn the world into a series of
representations, including field notes, interviews, conversations, photographs,
recordings, and memos to the self. At thislevel, qualitative research involves an
interpretive, naturalistic approach to the world. This means that qualitative
researchers study things in their natural settings, attempting to make sense of, or
to interpret, phenomenain terms of the meanings people bring to them. (p. 3)
In other words, the interpretive, qualitative tradition seeks to understand the meaning
people construct from their experiences while interacting in their social worlds (Merriam,
1998). Keeping in mind that the theories that undergird informal workplace learning are
based on the epistemological belief that people learn and make meaning during their
interactions with others (Marsick & Watkins, 1990), the qualitative research tradition was

theoretically aligned with and most appropriate for the design of this study.
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Qualitative researchers employ different strategies to understand how individuals
make meaning. They choose their strategies by first considering their research questions
and then choosing the strategies that best suit their investigation. Qualitative scholars
define and categorize the strategies of qualitative research in different ways (e.g., Denzin
& Lincoln, 2000; Merriam, 1998; Patton, 2002). For this study, | used the generic

strategy of qualitative inquiry as characterized by Merriam (1998).

The Generic Strategy of Qualitative Inquiry

Basic or generic qualitative studies are those that possess what Merriam (1998)
listed as the essential characteristics of qualitative research—"...the goal of eliciting
understanding and meaning, the researcher as primary instrument of data collection and
analysis, the use of fieldwork, an inductive orientation to analysis, and findings that are
richly descriptive” (p. 11). Merriam deemed the generic study the most common form of
gualitative educational research and distinguished it from other types of qualitative
research by defining it by what it is not. Basic or generic qualitative studies, she wrote,
“...do not focus on culture or build a grounded theory; nor are they intensive case studies
of asingle unit or bounded system...[they] simply seek to discover and understand a
phenomenon, a process, or the perspectives and worldviews of the people involved” (p.
11). Other characteristics of the generic study include its theoretical draw from many
disciplines, data collection methods such as interviews, and data analysis methods of
thematic or categorical identification.

The generic strategy was most appropriate for addressing this study’ s purpose and
research questions for two reasons. First, my goal wasto discover and understand the

phenomenon of informal learning as enabled by collaborative technologies. My purpose



was not to build theory, nor did | study a single unit or bounded system. Second, asis
characteristic of generic qualitative research, | will draw on theories from multiple
disciplines, such as Instructional Technology, Human Resource and Organization
Development, and Educational Psychology, to conduct this study. These reasons led me

to select the generic qualitative methodology for this study.

Methods

Interviews are a frequently used qualitative data collection method (Bogdan &
Biklen, 2003; Creswell, 2003; Merriam, 1998, 2002; Patton, 2002). | chose interviews as
the primary method for gathering data concerning my research questions and used the
critical incident technique (CIT) to prepare participants for interviews. Merriam (1998)
advised, “Interviewing is necessary when we cannot observe behavior, feelings, or how
people interpret the world around them. It is also necessary to interview when we are
interested in past events that are impossible to replicate” (p. 72). Since it would have
been impractical and intrusive to observe virtual workers as they engaged in informal
learning, | chose to rely on interviews, during which participants could reflect on past
incidents of informal learning. | also used the CIT to help participants reflect on past
experiences. The CIT isaqualitative research method designed to “ ... capture the
complexity of job behavior in terms of the job’s social context” by collecting stories,
episodes, or incidents about job behaviors crucia to successful job performance (Stitt-
Gohdes, Lambrecht, & Redmann, 2000, p. 59).

The Critical Incident Technique. Colonel John C. Flanagan created the critical
incident technique during World War 11, and since then it has been used in many

governmental, business, and educational research projects (Fivars & Fitzpatrick, n.d.).
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Flanagan (1954) defined the technique as “...aprocedure for gathering certain important
facts concerning behavior in defined situations” (p. 335). Flanagan also emphasized that
itisaflexible technique absent of rigid rules for data collection. In using the technique,
the researcher prompts the participant to write about a specific incident, describing the
details of the incident and explaining how the actions of the participant and othersled to
an effective or ineffective outcome (Fivars & Fitzpatrick, n.d.). Qualitative research is
about capturing stories that generate helpful data (Patton, 2002). During interviews, |
intended to ask participants to recall incidents of informal learning, so the CIT was a
valuable tool in preparing them to retell those incidents.

Interviews. | used the interview guide approach as characterized by Patton (2002)
to gather data from participants after they had critically reflected on incidents of informal
learning. As prescribed by this approach, | outlined the sequence and wording of
interview questions in advance. Preparing an interview guide in advance provides the
following advantages (Patton, 2002):

e The outline increases the comprehensiveness of the data and makes data

collection somewhat systematic for each respondent.

e Logica gapsin datacan be anticipated and closed.

e Interviewsremain fairly conversational and situational. (p. 349)

Although | prepared the interview guide in advance, | recognized that it might evolve
after each interview, so | remained flexible with its content and the order of the questions.

| designed the interview protocol to elicit a 60-90 minute interview session.
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Data Collection Procedures

Table 3.1 summarizes the data collection procedures that led this study. The

remainder of this section details each of procedure.

Table 3.1 Data Collection Procedures

January 1. Recruited participants

February 2. Asked participants to use reflection guide to reflect on
critical incidents of informal learning

3. Conducted 12 semi-structured, audio-taped telephone
interviews over three weeks

Transcribed and summarized interviews
Had participants “member check” summaries

March

ok

Participant Selection

In order to understand the informal |earning experiences of virtual team members,
| selected a sample that would provide the richest opportunities for meeting the study’s
purpose and addressing the study’ s research question. Asis characteristic of qualitative
research and most appropriate for this study, | used purposeful sampling to select
research participants (Creswell, 2003). In addition, | followed LeCompte, Preissle, and
Tesch’'s (1993) suggestion to develop alist of criteriato lead mein my search for
participants. Creating and following criteriaresulted in the “...identification of
information-rich cases” (Merriam, 1998, p. 62).

Based on the purpose of this study, | established the following criteriafor
selecting participants:

1. The participant should be currently engaged in one or more virtual team projects.

The participant’ s team members should not be located in the same building and

have limited “in-person” contact with one another. Ideally, the participant’ s team
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members will be located in other states within the United States or in other

countries. This criterion increases the probability that the participant engagesin

virtual work via collaborative technologies and meets criterion number two.

2. The participant must use two or more collaborative technol ogies to accomplish
virtual work and interact informally with fellow team members. Examplesinclude
virtual meeting systems, email, audio/video conferencing, interactive weblogs,
wikis, and intranet sites.

3. The participant must be willing to critically reflect on their informal learning
experiences and participate in one 60-90 minute interview.

After establishing these criteria, | began searching for participants that would fit
them. First, | composed and sent an email to friends, family, professors, and other
doctoral students outlining the purpose of this study and the criteriafor research
participants. | asked them to forward me the names and email addresses of people they
knew who met the criteria and to notify these potential participants that | would be
contacting them regarding the study. This first step resulted in my receiving the names
and email addresses of 17 potential participants.

Second, | sent those 17 potential participants an email indicating that they had
been nominated to participate in my study. | briefly described the purpose of the study
and the tasks they would be asked to complete over the course of the study. | also
specified the participant criteria. | then asked them to complete the following stepsiif they
met the participant criteria and agreed to participate in the study: respond to the invitation

email with alist of dates/times for participating in a 60-90 minute interview, read the
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attached consent form, sign both copies, and return one copy to my home address before
the scheduled interview time. A copy of the consent formisfound in Appendix B.

Finaly, each time | received an email agreeing to participation and listing
potential interview dates/times, | responded by confirming the interview date/time and
negotiating how the interview would take place. Considering interview participants were
located in various cities across the United States and those within driving distance of the
researcher indicated their preference for atelephone interview, | conducted all of the
interviews by phone using a pre-paid calling card, so participants would not incur any
long distance charges. When confirming the interview date/time, | also forwarded them a
reflection guide, as shown in Appendix C. | asked that they review the definitions of
informal learning and collaborative technologies and think through instances of informal
learning before the interview. | scheduled each interview approximately 5-7 days after
the participant received the reflection guide to ensure that they had ample time to engage
in reflection.

In designing this study, | had hoped to successfully recruit a minimum of 10-15
participants. As Patton (2002) advised, | estimated 10-15 participants as the minimum
sample size “based on expected reasonabl e coverage of the phenomenon given the
purpose of the study and stakeholder interest” (p. 246). Of course, the number of
participants could have fluctuated depending on when data redundancy occurred
(Merriam, 1998). In al, 12 participants participated in the study. Table 3.2 includes
descriptive data for each study participant. Pseudonyms are used in the table and

throughout this document.
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Table 3.2 Participant Descriptive Data

Pseudonym Current Position Highest Degree/M gj or Years
Virtual
Charles | High School Administrator | Graduate degree in Computer Science 6
Michelle | Software Implementer Business and Information Systems 2
Rebecca | Public Relations Director | BA in Political Science; MA in 4
Interdisciplinary Studies
Andrew | Executive Services Computer Science and Mathematics; 10
Director Advanced work in Business
Kijana Editor Graduate work in Literature 9
David Systems Architect and BA in Computer Science 5
Software Devel oper
Michael Executive Applied Physics 15
Victoria | Managing Consultant Advanced work in Technology with a 6
minor in Business
Eric Senior Technical Recruiter | BA in Psychology 8
Gigi Editor and Project MA in History; MA in Library Science 5
Manager
John Executive PhD in Instructional Technology 7
Rita Attorney and Case Law degree 3
Manager

Study participants represent a diverse group of professions. All work from home

offices, except Eric, Rita, and Charles. Eric and Ritawork from their organization’s

headquarters but accomplish work goals daily with globally dispersed team members

and/or clients. Charles works from an administrative office, but his team members are

distributed across his state.

Interviews

| conducted 12 interviews over the course of three weeks ranging from 30-90
minutes. | spoke with participants via speaker phone in a private, locked office, and
audio-taped each interview. During each interview, | took field notes which helped me
generate probing questions not included in the original interview protocol. At the end of

each of thefirst three interviews, | revised the interview protocol and guide for better
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flow and clearer questions. Revisions were not necessary after the third interview. |
became comfortable with the content and order of the questions and the guide was
eliciting a depth of response that | found sufficient. The final interview protocol and
guide appear in Appendix D.

After conducting each interview, | wrote a brief summary analysis for each
interview based on field notes and replaying each audiotape. It included a participant
description and a bulleted list of the main ideas of each interview. | emailed this summary
analysisto participants with the invitation to make any changes using “track changes’ in
Microsoft Word if they found any inconsistencies or wanted to add any comments. | also
advised them that if did not receive areply within one week, | would assume the analysis
was accurate. Only three participants returned the document with changes made. The
participant descriptions from these analyses are included in the Findings chapter of this
dissertation. A summary of the main points made during each participant’s interview are

found in Appendix E.

Data Analysis

In analyzing interview data, | followed Ruona s (2005) step by step method for
preparing, coding, and cross-analysis using Microsoft Word. As outlined in stage one of
her method, | began preparing interviews for data analysis. | transcribed four interviews
and commissioned a professional transcriptionist to transcribe the remaining eight. Next,
| converted the text of thefirst interview into atable format with six columns: code
number, participant identification number, question number, turn number, data, and notes.

According to stage two, | began analyzing participant responses for my first

interview. As | read through the data, | identified meaningful segments. Segments
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included phrases, sentences, paragraphs, or entire passages. My strategy during this
segmenting process was to chunk the data so that it could be later coded while taking care
not to lose the context of the chunk. Without context, the segment would become
meaningless. | created anew row in the table for each segment and filled in the
participant identification number, question number, and turn number columns. On
occasion, | captured notes in the notes column. In those cases, | usually hypothesized
connections between segments of data or made notes about possible ways to code the
segment. | then repeated stages one and two for two more interviews, converting those
transcripts to tables then segmenting the data into meaningful chunks.

As prescribed in stage three, | reread each of the three interviews prepared in
stages one and two and began compiling a preliminary list of codes. Next, | combined
similar codes and then sorted those codes into categories. | then assigned afive digit code
to each category and the codes within the category. With that initial coding system, |
coded three interviews, assigning each segmented chunk a code number in the code
column. While doing so, | refined my coding scheme as hew themes emerged and as |
realized that some codes should be combined, moved to other categories, or refined. For
example, | initially created a code called Virtual Work, but as | segmented and chunked
each interview | realized that there were many facets to virtual work, so | made Virtual
Work a category with a number of corresponding codes. Those codes included motivation
for working virtually, perception of virtual work, advice to other virtual workers, work
experience as a factor for success, and relationships with virtual team members. | then
performed stages one, two, and three on the remaining nine interviews, continuously

revising my coding scheme. This stage produced twelve tables containing interview data

72



that was labeled, chunked, and coded. A page from one participant’s interview transcript
that was segmented and coded in stages one through three appearsin Appendix F.

In the final stage of data analysis, | merged all twelve tables into a master table
and began the process of cross analysis. | sorted the data by code using Microsoft Word's
sorting feature. This allowed me to combine and group data according to code from all
twelveinterviews. As| read through data from each code, | began detecting themes
among participants. In some cases, | further segmented and recoded the data as | found it
was more appropriate for other categories. In other cases, | realized the strength of a
theme, created an additional category for it with supporting codes, and resegmented and
recoded the data accordingly. For example, in the earlier stages of coding, | grouped
relationships with virtual team members under the category of Virtual Work, but after
combining data across interviews | realized its strength as its own category by the
frequency and richness of associated participant comments. | then adjusted my coding
scheme by making it a new category with codes such as the importance of relationships
and building trust, and recoded and further segmented the data accordingly. After making
these changes, | re-sorted the data by code. Appendix G features the final coding scheme,
and Appendix H features a sample of the master table that aided me in the cross-analysis
process. Throughout this process, | was constantly interpreting and generating meaning
as | recognized and made connections between emerging themes. Those interpretations

and connections were often chronicled in the notes column of the master table.

Validity and Reliability
Issues of internal and external validity should be considered when proposing a

study. Internal validity addresses the question of whether or not the results of a study
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reflect reality (Merriam, 2002). Strategies that | used to enhance the internal validity of
this study are as follows (Creswell, 2003):

e Member checks. | asked each participant to review asummary analysis of their
interview which included a description of them and a bulleted list of the themes
generated from their interviews. | wanted confirmation that | captured what was
said or what they meant to say.

e Peer examination. A post-doctoral student and a doctoral student served as peer
examiners. | often discussed data collection methods and preliminary findings
with them to reflect on the process and receive feedback about my interpretations.

e Clarification of researcher theoretical orientation, experience, and bias. | address
these factorsin this dissertation in the final section of this chapter.

Externa validity is concerned with whether or not the study is generalizable. |
have described study participants and the context in which they work virtually in order to
enhance the external validity of this study. According to Merriam (2002), the researcher
should provide, “...enough description to contextualize the study such that readers will
be able to determine the extent to which their situation matches the research context, and
hence, whether findings can be transferred” (p. 31). A description of the expertise and
experiences of interview participants has been provided in the findings chapter of this
dissertation, so that readers may frame the findings of the study and decide if they apply
to their team or organization.

Reliability is traditionally thought of as the results of a study being the same if
conducted independently by another researcher using the same methods. Reliability in the

socia sciences differs. Merriam (2002) explained, “...reliability liesin others' concurring
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that given the data collected, the results make sense—they are consistent and

dependable’ (p. 27). Strategies that | used to ensure this study’ s reliability include

leaving an audit trail and peer examination. The audit trail documented the research

journey so that the study could be replicated, and my dissertation committee examined

the congruency of the findings with the data collected.

Ethical Considerations

When the researcher engages in research with participants, their lives are

impacted and ethical issues emerge. Patton (2002) suggested that researchers consider a

number of ethical issues. Table 3.3 lists each of these issues and how | addressed them in

the context of this study.

Table 3.3 Ethical Issues

| ssue

How Addressed

Explaining the purpose
of the study

| informed participants about the purpose of the study in
writing before data collection began.

Promises and reciprocity

Incentives were not presented in this study, so keeping
promises about rewards or acts of reciprocity was not an
issue.

Risk assessment

There were no known psychological or legal risksrelated
to this study. If there were, | would have clearly stated
them in the consent letter.

Confidentiality

Individuals are very hesitant to allow tape-recording during
interviews. Assuring participants that data would be kept
confidential through the use of pseudonyms and that their
rights were protected by the University of Georgia's
(UGA’s) Internal Review Board (IRB) was essential to
gaining their trust. | store study artifactsin my locked
home-office and will destroy them five years after the
study’ s compl etion.

Informed consent

The consent |etter, given to study participants during the
recruitment phase of the study, informed them about the
study’ s purpose, the ethical issues listed here, and notified
them of their right to cease participation at any time.
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Data access and Data access and ownership belongs solely to the
ownership researcher, but | offered the participants access to awritten
report of the study. Participants also reviewed a summary
analysis of their interviews, as this study employed
“member checks’ as amethod of validation.

Interviewer mental health | My participation in this study increased my knowledge of
the research process and of informal workplace learning. |
collaborated with peer reviewers and members of my
doctoral committee to critically reflect on each of those
topics.

Advice During the study, my doctoral committee and peer
reviewers stood as my confidants and counselors on
matters of ethics.

Data collection | did not urge participants to answer questions that made
boundaries them uncomfortable.
Ethical versuslega I will maintain confidentiality about what | heard during

interviews except in situations when | am mandated by law
to do otherwise.

Researcher’s Role and Theoretical Orientation

My role as the researcher obligates me to divulge my worldview or theoretical
orientation because it permeates all aspects of this study, including: the research
guestions, the data | will consciously or subconsciously choose to include, and what parts
of the data | will deem worthy of greater examination and analysis (Merriam, 1998). |
situate myself theoretically in social constructivism and system theory. Social
constructivism assumes that reality and knowledge are constructed through human
interaction and that learning is a contextual, negotiated social process (Driscoll, 1994).
Theorists who have subscribed to this orientation include Lave (situated learning theory),
Vygotsky (socia development theory), and Bandura (social learning theory).

System theory, another theory to which | am drawn, contends that a system is
composed of parts*“...so interconnected and interdependent that any simple cause-effect

analysis distorts more than it illuminates. Changes in one part lead to changes among all
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parts and the system itself” (Patton, 2002, p. 120). System theory isrising in popul arity
among qualitative researchers because it is a useful way of conceptualizing complex,
real-world contexts which are embedded in larger wholes (Patton, 2002). Karl Ludwig
von Bertalanffy is credited as the father of general system theory, and hisideas have
grounded the work of renowned theorists such as William Ross Ashby (cybernetics),
David Ruelle (chaos theory), and John H. Holland (complex adaptive systems) (Ruona,
2001).

The combination of these theoretical orientations motivated me to conduct this
study to increase my knowledge of phenomena associated with them. For example,
investigating informal workplace learning allowed me to explore learning that is situated
in the workplace. Recruiting virtual team members as participants allowed me to
investigate the collaborative construction of knowledge as mediated by technology.
Examining how technology and other contextual factors, such as trust and organizational
support, impact informal learning permitted me to gauge the importance of the systems
surrounding individual virtual team members. My theoretical assumptions and biases led
me to believe that technology would not inhibit informal learning among virtual team

members.

Conclusion

In this chapter, | described the methodological design for this study. The designis
ageneric qualitative study. The methods that | used were critical incidents and interview.
After having virtual workers reflect on instances of informal learning as facilitated by
collaborative technologies during work, | conducted twelve 30-90 minute tape-recorded

interviews with a diverse group of virtual workers. As appropriate for the generic
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gualitative study, | used coding and thematic cross-analysis to analyze data sources.
Microsoft Word facilitated the coding and sorting process. Finally, to increase the study’s
validity and reliability, | used member checks, peer examination, rich descriptions, audit
trails, and stated my theoretical orientation and biases. In the next chapter, | discuss the

findings of this study.
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CHAPTER FOUR: FINDINGS
Introduction
The purpose of this study was to explore how collaborative technol ogies influence
the informal learning experiences of virtual team members. In this chapter, | report the
findings of this exploratory study as they emerged from a cross-analysis of twelve 30-90
minute, semi-structured interviews with a diverse group of virtual team members. In the
first section of the chapter, | present portraits of the twelve study participants. In the
remaining sections of the chapter, | present the findings of the cross-analysis framed by
the study’ s research questions:
1. How do virtual team members describe their informal workplace learning
experiences as facilitated by technology?
a. What are the perceptions of collaborative technol ogies among virtual
team members?
b. How do collaborative technologies facilitate or inhibit informal
learning among virtual team members?
2. What cognitive, social, emotional, motivational, and contextual variables affect the
informal learning of virtual team members? How do collaborative technologies
impact those variables?
a. How do team psychological safety, trust, and mutual knowledge relate
to informal learning in the context of virtual work? What role do

collaborative technologies play in supporting those relationships?
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b. How does the organization support or inhibit virtual team member

learning that isinformal and enabled by collaborative technologies?

Participant Portraits

In this section, | present brief portraits of the twelve study participants. As shown,
the participants have diverse work and educational backgrounds. What they have in
common is that they work collaboratively from a distance with team membersto
accomplish organizational goals. In the portraits, | have used pseudonyms for all
participants. All participants approved their portraits to ensure their anonymity was
protected. Descriptive data for each study participant appearsin Table 3.2. Summaries of

each participant’sinterview appear in Appendix E.

Charles

Charlesis an administrator at a virtual high school. He holds an advanced degree
in Computer Science and previously worked as the Chief Information Officer for another
high school in the same district. He works from an office, but his team members are
distributed across the state in which he works. He has worked in this manner for the last

SiX years.

Michelle

Michelle is a software implementer and customizer for a multibillion dollar
company. She works from her home which is located three hours from her company’s
headquarters. She's been working virtually for two years and decided to move away from
the city in which her company’ s headquartersis located for family reasons. Her company

allowed her to work from home but asked that she move from the development team to
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the implementati on/customi zation team, because its projects are smaller in duration and
easier to do remotely. Michelle was a Business major with a concentration in Computer

Information Systems.

Rebecca

Rebeccais a Public Relations Director for a chapter of a national organization.
The organization is located several states away from Rebecca who has worked from her
home for four years as a contract worker for the organization. RebeccahasaBA in

political science and a master’s degree in Interdisciplinary Studies and Social Science.

Andrew

Andrew isthe Executive Services Director for the government division of
multibillion dollar computer hardware, software, and services corporation who works
from home. He has over ten years of experience as a virtual worker and manages other
virtual workersin his current position. He holds degrees in Computer Science and

Mathematics and has completed advanced work in Business Management.
Kijana

Kijana has been the virtual editor of anational educational publication for about
ten years. She recruits and collaborates with contributing authors and edits the
publication with co-editors on an entirely virtual basis. This processis accomplished
primarily through passing Word documents back-and-forth with “track changes’ enabled
until manuscripts are polished and ready for publication, but Kijana also uses a discussion

board and listserv to brainstorm, discuss, and archive ideas related to the publication’s

mission, future direction and current issues that arise.
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David

David is a Systems Architect and Software Developer for atechnology company.
David has been working virtually for about five years. Prior to working virtually, he spent
six to nine months onsite so that his employer could become comfortable enough to alow
him to work virtually from his home. David works virtually from home not only with his

team members but also with end users. He has a bachelor’ s degree in Computer Science.

Michael

Michael is an executive at an information technology (IT) company. He has
approximately 15 years of experience working virtually. He works with globally
dispersed team members and clients on adaily basis from his home office. He holds a

degreein Applied Physics.

Victoria

Victoriais a managing consultant in the learning and development division of a
major IT company. She has been with the company for approximately 24 years and began
working virtually from her home six years ago. She has advanced work in technol ogy

with aminor in Business Management.

Eric

Eric isasenior technical recruiter at amajor I T company. Although Eric works
from his company’ s headquarters, his work requires him to collaborate with other
nationally dispersed recruiters. Eric has engaged in virtual collaboration with other

recruiters for approximately eight years. He holds a BA in Psychology.
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Gigi

Gigi hasworked on a number of virtual teamsin the past five years. Sheis
currently involved in two virtual projects which she works on at home and in an office
setting: editing an annual, education-related publication and implementing an
international student exchange. Gigi holds a master’s degree in History and another in

Library and Information Science.

John

John is an executive at a national education organization. Although he works from
his organization’ s office, he manages a number of geographically dispersed virtual teams
composed of instructional design consultants and subject matter experts who develop e-
learning products and services for the organization. He heavily relies on technology to
make possible and facilitate the development process. He has worked virtually for

approximately seven years and holds a PhD in Instructional Technology.

Rita

Ritais an attorney who works as a case manager for alarge law firm. Although
Ritaworks at her firm’s headquarters, her work requires her to collaborate virtually with
globally dispersed clientele, co-counsel, and third party vendors who scan, produce, and

archive case-related documents. She has worked virtually for approximately three years.

Collaborative Technologies at Work

In this section, | discuss this study’ s findings as they relate to the following
research question: What are the perceptions of collaborative technologies among virtual

team members? The reported technologies included email, instant messaging, audio and
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video tools, online collaborative tools, knowledge repositories, desktop sharing, and
collaborative systems which integrate these tools. In addition to participants use and
perception of these technologies, | share their opinions about how they should be
improved. How these technologies facilitate or inhibit informal learning is presented in
the next section of this chapter titled Virtual Informal Learning Mediated by

Collaborative Learning Technologies.

Email as a Source of Misconception and Reflection

All participants cited email as a frequently used form of technology, but not all
considered it the most useful. Email, while mediating communication and document
exchange, was a source of frustration for some. The sheer number of emailsreceived on a
daily basis from fellow team members and clients was cause for contention. Michelle
shared:

What I’ ve now learned over the last eighteen months, having been in this group

that long, isthat people in this group get about sixty to eighty emailsaday. Itis

nearly impossible [emphasized] to keep up with it and you' re spinning in every
direction, you know, this customer, this customer.
Eric concurred, “ People get hundreds of emailsaday.” John explained further, “When
you're very busy and you get two hundred emails aday...So email is not a valuable tool
to me anymore. It is adistracter, because people expect...immediate feedback.”

The asynchronous nature of email was cited by participants as both a negative and

positive characteristic. Time lags between email responses, as aluded to in John’s

comment, can be a source of misconceptions among team members. Rebeccatold of a



time when she sent an email and the anxiety she experienced when it wasn’t returned
when expected:

I’ ve been wondering and wondering why | didn’t get areturn and wondering if it

was because of thisor that or something | did or theway | said it or the fact that

she doesn’t want to have to do it or something like that...when in actuality that

person was traveling or they never got my email or somehow it got sent to their

junk file or something like that.
Other participants commented positively about the asynchronicity of email. Kijana
recounted an instance when she received an email from a co-worker filled with
“frustration” and “concerns.” Instead of replying immediately, she waited three days to
“get rid of my own emotional response.” Email allowed her the “luxury of taking time to
think about what would be the most useful, helpful way of dealing with this person, so
this person felt heard but also could hear what | was saying.” She said, “1f | had gotten
that information face-to-face it would’ ve been much harder for me to pause and think
about how | would have responded and probably not as successfully.” Eric reported using
email with virtual team members when reflection on ideas or issues was required.
Michael and Gigi said email was useful because recipients could read and respond to
messages on their own time.

The inability to effectively communicate tone through email can also be the cause
of misconceptions among team members. Rebeccareveaed, “1 think emails can get really
tricky too... There were questions sort of tone. Y ou can’'t convey atonein an email, so
sometimes things get kind of construed.” Eric elaborated, “ Some people are more direct

and the tone of the email is misconstrued and sometimes that can create some negative
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feelings.” Communicating humor through email is one of Andrew’s email “don’ts,”
because it trandlates poorly, especially if an established personal relationship does not
exist. He said:
Rule number one: humor is never in email. Emails are one of the most abused
electronic areasin the industry...Humor is based on the relationship...When it

comes down to email, email isabusinesstool and it should be viewed as that.

Instant Messaging for Quick Exchanges

Instant messaging (IM), also referred to as chat, is the second most frequently
used technology among participants. Charles confirmed, “Internet messaging actually
probably gets utilized more than the telephone to be honest. That is something that is
going on al thetime.” In general, participants expressed positive perceptions of IM.
Charles offered a theory about this form of communication:

Let’s say that you are doing things just through IM. There' s generally a conscious

understanding of the limitations of that form of communication, so you kind of

recognize it as being very different than typical face-to-face communication. And
so there' skind of a natural adjusting and kind of moving into the culture and
nature of that communication.
Charles' theory may explain why participants reported only using it for short, quick
exchanges. Kijana explained:

What I’ ve learned is that in terms of short, short, very efficient, very clear kinds

of information that instant message is fabulous. | guess what | would say iswhen

the trust level is high and you really want to just quickly convey short bits of

information, IM works really well.
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David also remarked about the convenience IM provides, “It keeps the conversation short.
Y ou can send a one or two sentence question. Y ou get your answer back then the
conversation is over.” Eric commented on its efficiency, “It’s alot more efficient to get
that movement versus sending an email and waiting for someone to check their box.”
Similarly, Gigi reported IM as a great tool when you' re very busy and need a quick
answer to a question.

Drawbacks to IM were that people may interrupt you while you' re working and
expect you to respond immediately. In some cases, the synchronicity that IM affordsisa
distraction and may encourage micromanaging. David discussed marking himself as
“away” when he needs to work uninterrupted. When team members don’t “get the hint,”

he logs off the IM tool.

Value in the Spoken Word

Participants reported using the telephone for one-on-one conversations when
necessary but not as frequently as email and IM. David discussed using it when “it’s
something | absolutely need answered;” otherwise he prefers IM, because he is not
“obligated” to make the call worthwhile by making informal conversation prior to asking
for what he needs. Kijana commented that the telephone was useful in helping her
understand the enthusiasm an author had for the topic she was writing about, but also
admitted to not using the telephone frequently because it doesn’t afford time for
reflection. Michael asserted hislack of enthusiasm for the telephonein explaining his

preference for using a whiteboard to illustrate meaning.
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Participants use teleconferencing, also referred to as audioconferencing or
conference calling, when multi-person audio communication or collaboration is necessary.
Michael stressed the importance of staying focused during conference calls:

The problem is when you have ten people and one is distracted after while starts

dragging down everybody because people start feeling like somebody isn’'t

present and the level of attention from them starts dropping down so every so

often they start doing something else.

John mentioned using a conference call, as opposed to an email, to find out what went
wrong on a project. He implied that complexity of the purpose of the meeting required

the type of interaction not possible in an email.

Seeing is Believing

Participants reported occasionally using video tools, such as videoconferencing,
webcasting, and webcams. Video has benefits and challenges. One reported benefit is the
ability to see virtual team mates and clients. Rebecca said, “ The image of somebody |
think iskind of helpful. | mean it iskind of nice to know what somebody looks like.”
Andrew found video useful in conveying body language during a webcast where instant
messaging was used for question and answer: “When | received the message, they could
see me reading the question, but they could see the body language of me answering it.
Once again, it'salayer of sincerity to the individual who may never have met.” Eric
commented that higher levels of attention and professionalism occur when employees are
seen, and Gigi stated that her team members expressed their appreciation for
videoconferencing, especially during the planning phase of their project.

Videoconferencing forced her virtual team members to focus solely on the issues before
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them and not be distracted as they might be using other collaborative technologies. Rita
also credited videoconferencing with facilitating the collaborative work of attorneys and
clientsat her law firm.

Video tools aso pose challenges, because they can be expensive, technically
unreliable, and difficult to schedule. Rebecca and David admitted a reluctance to use
video tools regularly. Rebecca said, “I’m not just sitting in an office somewhere looking
professional.” David predicted, “If | ever did useit, | would only turn it on during
meetings. | don’t know if | would necessarily turn it on for a phone call or aformal kind

of meeting that we were having.”

Interactive Exchanges

Web-based collaborative tools mentioned by participants included discussion
boards, blogs, and wikis. A few participants spoke of using discussion boards for posting
personal information about virtual team members and for conducting work-related
discussions. Charles described his organization’s use of discussion boards, “People
posting birthdays, facts about them, you know, things like that to help people to get to
know each other better.” Kijana uses discussion boards to “archive things like the theme,
the big ideas that emerge from the magazine that we' re going to use. We want to archive
introductions of new members to the group.” In David' s organization virtual team
members contribute to discussions about resolving technical issues and conduct design
discussions online. He said:

Let’s say somebody says, ‘| entered thisvalue. | expected this result but | got

this.” We can have a big discussion thread. We also use that for design discussions

when we' re working through theinitial phases of the requirements.
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Kijana expressed interest in using blogs and wikis to collaboratively edit documents and
exchange ideas. Michael, on the other hand, objected to the use of blogs, He asserted,
“People are going to this blog thing on the internet. Man, people are just spending their

life on the internet and writing crap on that.”

Knowledge Sharing

Participants discussed their use of knowledge repositories, loosely defined as
places where work-related documents or media are stored. Repositories are housed on
their organization’s shared drive/intranet and on the internet and are, in some cases,
password protected and/or searchable. Michelle, for example, reported that documents
are housed and shared on her company’s network and that they also use atool called
Source Space. She described its function as follows:

It'skind of like arepository that stores and archives our source codes whichis

kind of how we generate the things that we give to our customers. It stores our

source code. It can store our other types of files, so we use that...It’sinternal and
external.
Rebecca’ s organization posts academic and journalistic articlesto their website so that
chapters within her organization and the public can access them. The purpose of this
repository isto educate the public so that individuals can become advocates for
themselves. Victoria aso reported that knowledge repositories at her company contain
media, such as video replays of meetings. When she has to miss an important meeting,

she often watches the replay.
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Desktop Sharing as a Visual Aid

Desktop sharing was viewed as a helpful collaborative tool among participants
who reported using it. David usesiit to troubleshoot problems with software applications
or demonstrate a prototype with other virtual team members. He commented, “We will
use that when we are talking about some more complicated concepts, things where visual
aids will help the conversation.” John said, “Y ou can surf together simultaneously with
all the people that arein your space. Though not termed desktop sharing, attorneys at
Rita'slaw firm use asimilar application called Live Note for real-time court reporting.
She said:

Y ou can actually see the text as the court reporter typesin the text using Live

Note. So | can be here in [this city] and thetrial can be occurring in [another city]

and | can, on my computer through the internet, be able to tap in to the

stenographer’ s typing of the text in court.

Integrating Collaborative Tools

Integrated collaborative systems are those that offer a suite of collaborative
technol ogies that may include any combination of email, IM, video, audio, web-based
collaborative tools, knowledge repositories, desktop sharing, shared whiteboards, project
management tools, and multiple team “ spaces’ for those involved in multiple virtual team
projects. Examples of integrated systems cited by participants were NetMeeting, WebEXx,
Groove, Notes Buddy, Illuminate, Tapped In, and Microsoft Share Point.

NetMeeting was most commonly used among participants. It’s audio and desktop
sharing capabilities fuel virtual meetings. Eric, similar to others, usesit in more formal

circumstances when “1 would want to have documents available so people could visibly
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see what | was doing and what | was working on as well as hear my voice.” Michael
reported using NetMeeting under similar circumstances, “If we are talking about the
document and we want to make sure that everybody sees the same page at the same
moment, NetMeeting is much better.” He added that a synchronous tool like NetMeeting
can only be used by team members located within certain time zones. “When we work
with Japan, Taiwan, India, and you get into atwelve hour difference, it’ s difficult to pick

atime when everybody’ s available, so thistype of conference is more popular over here.”

Recommendations for Improvements to Collaborative Technologies

Responses to the question “1f you could design a technological system for your
organization to help virtual teams collaborate, what would it be like?” inspired different
answers. Participants requested that video capabilities be added to their repertoire of tools.
For example, Eric suggested, “Maybe something involving some webcams where you
can see someone physically and see their facial expressions and gestures. It might make it
alittle more personal.” Other responses included requests for integrated “ dashboard”
systems with emoticons, cross-platform tools compatible with both PCs and MACs, more
technically reliable tools, the ability to “drop by” as one does in the office, and

improvements to email that alert senders when or if their message has been received.

Summary

Overall, participants perceived collaborative technologies as helpful to facilitating
their work but mentioned a number of challenges inherent in each. For example,
asynchronous technologies afford the ability to respond at on€’ s leisure, but this

affordance may generate misconceptions when time lags occur. Synchronous
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technol ogies such as online meeting tools with video enhance meetings by affording the
communication of visual cues but pose the challenge of coordinating the schedules virtual
team members or clients dispersed across global time zones. They also reveaed that
certain technologies were more appropriate for certain tasks. For instance, IM is
appropriate for short, quick information exchanges while videoconferencing is very
useful in facilitating more complex tasks such as decision making. Next | describe the
virtual informal learning experiences of virtual team members as mediated by these both

challenging and helpful collaborative technologies.

Virtual Informal Learning Mediated by Collaborative Technologies

In this section, | discuss instances of virtual informal learning facilitated by
collaborative technologies in an attempt to answer the following research question: How
do collaborative technol ogies facilitate or inhibit informal learning among virtual team
members? Some of the instances discussed in this section were specifically classified by
participants as instances of informal learning, while others are those which | identified as
instances of informal learning while analyzing their interviews. Instances are grouped by
the following themes: mentoring, coaching, networking, knowledge sharing, knowledge
management, making mistakes, problem solving, document creation/editing, and
planning.

Before beginning the discussion, it is noteworthy to mention the participants
perceptions of informal learning. Participants expressed uncertainty as to the nature of
informal learning, despite the fact that they were provided with a definition in the

reflection guide. For example, Michelle’'s comment conveys her uncertainty:
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| was not sure | came up with things that you were looking for. When you say
learn something, | probably learn a hundred things aday. | ask a specific question
such as, ‘How do you want to perform this calculation? Isthat the kind of
learning that you' re talking about?
Eric spoke of the difficulty in recalling instances of informal learning, “1 think that’s the
hardest part of this. | had to really think about this, but | do it all thetime.” This
uncertainty is what led me to analyze not only the participants’ self-reported instances of
informal learning but also instances of informal learning | recognized as they spoke of
their virtual work using collaborative technologies. For example, David spoke of forty-
five minute coffee breaks that occurred when he was on site. He saw them as a source of
distraction and did not consider them to be sources of informal learning. Upon probing,
he revealed that those coffee breaks were a source of knowledge sharing as his co-
workers discussed their projects. He said that he was able to exchange that sort of
information when he worked virtually but admitted that “it’s much more readily available
when you' re up there.” Even though he had not mentioned this as an instance when
technology inhibited the sharing of local knowledge, | was able to recognize and code it

as such.

Mentoring

Rebecca, David, and Eric reported learning informally while participating in
informal/formal mentoring relationships with virtual team members. Rebeccainformally
mentors chapters within her organization: “1 follow their chaptersin the news, so | search
thenewsdaily...I’m able to give them advice, materials, resources, and feedback.” Her

organization’s website has a chapter’ s only website where documents and helpful links
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are shared. David recalled mentoring another software developer: “We used alot of
NetMeeting, he and |, because we wanted to share some code programming language,
actually write the scripts that make computer programs work.” David and his mentee also
used IM and the telephone to facilitate their collaboration. Finaly, Eric reported having
long-lasting informal and formal mentoring relationships driven by technologies such as
IM, the telephone, and email. Eric’s manager requested he seek advice from avirtual
team member. Eric recounted:
| was tasked with supporting a new business unit and in doing so | had to learn
various parts of the business unit: how they operate, the expectations, types of
individuals that they’ re looking for, what their expectations of me were going to
be moving forward. | had to learn all of this from someone in a virtual
environment.
Eric maintains another informal mentoring relationship from which he gets “advice and

help and knowledge on various topics.”

Coaching

Rebecca, Andrew, and Kijanarelayed instances of virtual coaching. Rebecca
reported learning informally as she receives coaching from a more experienced
colleague:

And then all the writing that | do—op eds and letters to the editor and big

reports....My supervisor and | do alot of that back and forth collaboration where

I’m learning al kinds of things. | mean | learn so much from her. She’s older than

| am. She’s been in the movement alot longer, so | learn about you know

moments in the history of this movement. | learn about insider stuff of what’s

95



going on now. Y ou know—politics. | learn about writing and what sounds good
and what doesn’t sound good, and I’ m learning all kinds of things from that
collaborative experience with her. So those are pretty big examples and there are
countless others.
Rebecca mentioned using technologies such as IM, email, and the telephone to mediate
their coaching relationship. Andrew recounted an instance where he coached a team
member about after the team member sent an inappropriate email. He commented on the
technology that mediated that coaching incident: “Critical point: hitting reply is not the
answer. Picking up the phone and calling direct is the answer.”

Michael and John conveyed their skepticism that coaching could be effective
from a distance. Michael asserted, “Coaching through virtually is—sometimes I’ m sure it
can work, but in our field it’s pretty hard. Y ou need to see.” John, who tried orienting
new consultants to virtual e-learning projects both virtually and face-to-face, learned that
coaching them virtually was “unproductive and | needed to bring the person in for a day
and pay for atravel trip and productivity went way up.” During face-to-face orientations,
John “clarified the project, allowed them to ask questions, to dialog about the vision, the
timeline, the deliverables, and the expertise needed by the consultant, kind of making
sureit’samatch.” Hereiterated, “Physical proximity matters at the beginning. Y ou got to
doit. Then you can distribute and manage effectively.” After orientations, John’s
producers coach subject matter experts virtually through the design process. Virtual team
members use Groove, an integrated collaborative system, to communicate, share

documents, and track their progress.
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Networking

David, Gigi, and Eric discussed virtual networking as a source of informal
learning. David said that networking through virtual technologies, such asIM, could be a
source of informal learning about work-related issues, but admitted that networking is
“much more readily available” when he’s in the office with other team members. Gigi
described an instance when her attempts to recruit authors for her annual publication via
email failed, so she chose to engage in face-to-face networking at a conference. Her face-
to-face networking resulted in her learning about provocative issues in education and
making contacts with potential authors. Eric recounted instances of informal learning
during face-to-face networking with team mates after work. He did not contribute any
virtual instances, but expressed hope for virtual networking as he commented, “ The
dependency to have that face-to-face contact...is starting to shrink alittle bit as people
are becoming more comfortable with technology to obtain knowledge in various

subjects.”

Knowledge Sharing

Most participants’ responses to questions about informal learning mediated by
technology centered on episodes of sharing knowledge and information. Some of these
episodes were planned while others were incidental. Michelle told of three such instances.
They involved using WebEx to share team members desktops for software
demonstrations during virtual meetings, using IM to quickly ask a colleague how to
answer aclient’s question, and using the telephone to gather customer requirements.
Andrew reported using webcasts to disseminate the organization’s strategic plans and

answer related questions using IM. Victoria and Michagl shared similar stories involving
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presentations by organizational leaders that were delivered virtually. Some were recorded
then made available for replay. Similarly, David said technology was used to conduct
technology debriefings to consultants about new IT products: “How do we educate out in
the field without bringing them in every time? What you do is have a technology briefing
saying here’ s the new release and you bring them up to date.” Finally, Kijana, Eric, and
Gigi reported more informal instances of knowledge sharing among virtual team mates
using technologies such as email, IM, telephone, and a multi-user virtual environment
(MUVE) called Tapped In. Eric summed up the nature of informal knowledge exchanges:
“If it’s just knowledge sharing, something, you know, kind of quick and easy, that can be
done via email, telephone, a combination of the two, instant message, something along

those lines.”

Knowledge Management

Participants discussed how capturing, storing, and managing their knowledge can
be a source of informal, self-regulated learning. Participants confirmed their access to
knowledge repositories, but only Rebecca, Kijana, and David mentioned contributing to
them. Rebecca discussed creating and contributing to a web-based clearinghouse of
information and e-book on various topics as well as a Chapters Only section of her
organization’ s website where she posts “talking points on particular issues.” She
explained, “1f someone is asked to do an interview on a subject they can go there and
look at the language that I’ ve already kind of thought through and use that kind of
language, those kinds of points.” Kijana and David reported contributing to and having

access to discussion boards which archive ideas and issue resolution discussions. Michael
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and Eric have access to shared drives or team spaces with stored documents, forms,
and/or archived meeting replays.

When | asked Michelle whether she had ever contributed to lesson learned
documents for posting to knowledge repositories, she said:

No. That would be really nicein a perfect world, and we do do that on some of

the bigger projects, but we don’t formally do that on alot of the projects. We have

such short and high speed projects that there isjust not really alot of time for

that...Usually when something goes poorly is when you are more apt to do that.
No other participants reported engaging in reflection and writing sharable lessons learned
documents except Rita who indicated her firm would like to create a series of best
practices documents.

Only Rita, Victoria, and Eric reported learning informally from using stored
knowledge. Ritasaid she and attorneys at her firm use searchable databases to find, sort,
and download case-related documents but did not connect these actions with informal
learning. Victoria, however, admitted learning from stored meeting replays, “When you
listen to the replay, you can learn from the questions and answers from others.” When
asked if workers use stored knowledge, Eric responded:

Y eah. | know some of us had to use them. | mean if there was arollout of a new

process or some new technique of doing something, it would be on our shared

drive, and, in most cases, we would have to use that updated procedure or
document or what have you.
On the contrary, Gigi expressed doubt that members of one of her virtual teams actually

accessed stored documents, and Michael mentioned his ability to access taped monthly
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calendar updates but asserted his reluctance to do so: “ There are too many things around.

The rate of information is expanding exponentially.”

Making Mistakes

Although Kijana, Gigi, and John spoke about the importance of admitting
mistakes while working with virtual team members, they did not relate it to informal
learning. Kijanaremarked:

| think in ateam, avirtual team like this, it’s really important that people get a

tremendous amount of sense that they have alot of ability to decide things, that

they can use their creativity, that they can make mistakes, that they can design
things their way.
Gigi aso talked about the value of mistakes, “I think one of the best things that can
happen is for the team to have a failure or an apparent failure, come together, and pull
their collective [selves] out of the ditch. Then you suddenly have investment.” John
talked about the need to put egos aside when giving and receiving criticisms. “Y ou got to

put egos aside and work toward negotiation and ultimately consensus.”

Problem Solving

Some participants spoke of instances of informal learning related to problem
solving. Charles spoke about an instance when technology facilitated problem solving
and one when it inhibited it. In the positive instance, Charles reported learning informally
while using desktop sharing to debunk a problem in the administrative system of his

organization’ s learning management system:
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Essentially you get to observe how someone is using a computer tool in away
that | don’t think you ever get to do in a physical environment because. .. personal
space or whatever...but in thisway you are seeing it just like it was your screen
except someone elseisdoing it.
Michelle and Andrew recounted similar positive instances of troubleshooting and solving
client problems using technology. Michelle used desktop sharing while Andrew used
teleconferencing. John reported using tools like the phone, video conferencing, aong
with Groove, when more complex decision making/problem solving is necessary.
Charles was the only participant who spoke negatively of trying to solve a
problem using technology, specifically IM. He said:
Realizing the delay that happens because you know you' re waiting for one person
to type, sometimes you get overlapping, so your response back and forth has a
kind of adifferent pattern than like we have right now in a phone

conversation... The resolution of the problem was actually getting much worse.

Document Creation and Editing

Most participants mentioned how collaboratively creating, editing, and passing
documents among team members was a common practice. Kijana, Gigi, and John
described instances of using he “tracked changes’ and “comments” featuresin Word and
circulated the document by email. Rita and the attorneys at her firm use a third party
vendor to scan, store, and make editable case-related documents. She described how
attorneys edit the documents:

We can code the documents. We can also look at comments other people have

placed on the documentsin terms of their relevance, their priority, whether they
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are key documents, whether they’ re responsive to any discovery we' ve received.

That helpsthislaw firm and the other law firmsin terms of working together to

understand what’ s important in the documents, what’ s not important.

Andrew also spoke of editing documents using real-time editing. He said, “I can have
editing and control, and | can make changes to your thesisasyou and | talk. | do that
often.” He also assigns virtual team members to collaboratively create “root cause
analysis’ documents that succinctly retell how issues are resolved.

Rebecca reported a positive and negative experience with editing documents via
technology. She expressed frustration when she edited a press release virtually and the
origina writer of the release declined to make one of her suggested changes. She said, “If
we had been sitting together and | would have been able to say to them what | just said to
you, | think it would have made more sense. They would have said, * Oh yeah, okay. So
then let’ s change that.”” Rebecca also recounted a much more positive experience with
writing an op ed piece with her direct supervisor. They each viewed the document while
they talk about it on the phone, and Rebecca made changesto it. She said, “By the end
we're both fired up and we think it’s great and we think we're great and you know we're

happy with the product.”

Planning

Rebecca, Gigi, and John reported using collaborative technologies to plan aspects
of their virtual projects. Rebecca and Gigi frequently used IM. For example, Rebecca and
her virtual team members used IM to plan and execute their participation in aradio show.
She recalled one episode, “ She and | are IM’ing back and forth while we do the show.”

Referring to another episode, she said, “We were al communicating through instant
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messenger so she was getting all her cues through the production staff viainstant
message. Y ou know, ‘ Two minutes ‘til we're back on theair.”...That was areally
interesting virtual project.” John reported using the document sharing and markup tool in
Groove to annotate room layouts with team members to arrange the setup of an upcoming

training session.

Summary

In summary, participants recalled a number of positive instances when
collaborative technologies facilitated their informal learning. Participants cited virtual
coaching and mentoring as particularly well mediated by technology. Participants also
frequently discussed instances of knowledge sharing through various technol ogies such
as IM, email, and online meeting tools, as rich sources of informal learning. Participants
further discussed their occasional use of knowledge management systems to access
shared documents and meeting replays though contributing to those systems was less
frequent and inhibited by alack of time to reflect upon and capture lesson learned. Other
positive stories of informal learning involved making mistakes, problem solving,
document creation and editing, and planning. In conveying all of these instances, the
participants’ ability to gauge which technol ogies were most appropriate for which work
tasks was apparent and may have contributed to their successful informal learning
experiences. The only way technology inhibited informal learning was in networking,
perhaps because of the absence of trust that exists between people meeting for the first
time through technology. The concept of trust in virtual social relationsis discussed in an
upcoming section, but in the next section | turn to the nature of virtual work and the

contextual variables which impact virtual informal learning.
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The Nature of Virtual Work

The nature of virtual work emerged as an over-arching theme during interviews
and informs research question two: what cognitive, social emotional, motivational, and
contextual variables affect the informal learning of virtual team members and how do
collaborative technologies impact those variables. Insight into the nature of virtual work
and these questions emerged as participants discussed their motivation for working
virtually, their productivity, the type of job and person best-suited for virtual work, the
importance of occasional face-to-face contact and visual cues, and advice they would

offer to those considering avirtual work arrangement.

Flexibility as Motivation

The motivation to work virtually and positive sentiments about doing so stemmed
predominately from one benefit: flexibility in work schedule and location. The freedom
to work beyond the confines of atraditional eight-hour workday at an appointed location
afforded many benefits. Rebecca said, “I’ m so thankful for it...I was looking to continue
to be an activist and be home with my kids and | was able to combine both things and |
would not have been able to otherwise.” When asked if he enjoyed virtual work, Andrew
responded, “Absolutely. Y ou know, | can play golf every Friday afternoon and no one
knowsit. | carry my cell phone and my PDA with me and | answer emails and | answer
phone calls. That’s good!” Kijana concurred, “It’s also really nice not to haveto bein a
certain place at a certain time with the synchronous kind of communication. That's
motivation.” Other participants who work from home cited not having to get dressed to
go to work and not having to commute to work as time saving perks which allowed them

to spend more time with their children. Working from a place of their choice also allowed
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them a better quality of life for themselves and their families. Michelle, who became a
virtual worker after moving to a city three hours south of her company’ s headquarters,
commented, “It’sa bigger city, more to offer for the kids, better schools, things like that.
Closer to my family, and my parents are aging, not aging so well, so | needed to be closer

to help them out.”

Increased Productivity

Participants working from their home office overwhelmingly viewed themselves
as more productive than they are or would be if they were co-located with team members.
Rebecca said, “You're not in an office where somebody’ s coming in to chit-chat with you
or you're getting way laid by some silly meeting you have to go sitin...” David remarked
that getting a cup of coffee when he’'s at home takes about five minutes whereas when
he's at his company’ s work site “people stop by your desk and say let’s get a cup of
coffee and forty five minutes later you' re sitting back down at your desk.” David further
emphasizes his productivity by stating that working virtually from home alows him to
work even though he or his children areill. Victoria a'so mentions that virtual work
reduces travel which has “alot of down time.” Productivity isthusincreased. Charles,
who in addition to working virtually a'so manages a number of virtual teams, remarked:

I’m fully convinced as a supervisor, | not only get more productivity out of them,

| get more actual hours out of them. But it’'s not because | demand it, it's because

there' s an appreciation of, hey, you know, maybe | need to take and pick up my

kids from school every day, so there' s atime during the normal work day that I'm

not available, but I’m allowed that flexibility because I'm going to work for them
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from 8 PM to 9 PM, that type of thing. So | think that’s powerful on both ends,

both for the organization and for the individual.

An interesting caveat to the increased productivity of virtual work was raised by
David and Michael. David warned, “Y ou have to have the discipline to stop working.
One of the problems with working from home is that you never leave work.” Michael
relayed a similar message in his comments about virtual work, “It's a very good
experience, so | would absolutely recommend to do it, but again it’s like gunpowder. It
can be dangerous, so you have to know what you’ re doing, why you' re doing it and make
proper use.”

Though the virtual workers' perception of their own productivity may be positive,
others may not share the same perception. David expressed his frustration that co-located
employees viewed him as “sitting there in your pajamas;” while Rebecca resented the
speculation held by other workers that she could do more networking if she were located

in the same city/state as her organization and thus increase her production.

A Certain Kind of Person, A Certain Kind of Job

In talking about the nature of virtual work, participants indicated that virtual work
is best suited for certain kinds of jobs and certain kinds of people. For instance, Rebecca,
who considers herself awriter at heart, pointed to writers as well-suited for virtual work,
because “That’ s such a solitary practice and being able to write like whenever you want
to, not necessarily nineto five in between meetings, is such ablessing. Victoria further
clarified this point, “If their job is like a secretary, their job may not be encouraged to
work from home. But consultants like myself, there are almost none of usleft in the

building.” Eric echoed that virtual work is acommon element of hisjob as arecruiter
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because of the boundaryless nature of collaborating with other recruiters and recruiting
dispersed candidates.

Participants identified the following characteristics as essential to the virtual
worker: self-regulated, self-disciplined, and self-motivated. John summed up this notion
when he said, “They have to be very self-regulated. They have to be very motivated.
They have to be able to prioritize tasks, operationalize those tasks in a step-wise fashion,
and be able to sequence them...so they can be effective.” Michael pointed to the
importance of maturity and the personality in staying focused. Rebecca expresses concern
for extraverts who engage in virtual work:

People who areredlly extraverted who really need to feed off of other people and

who really need a group dynamic to really get going, aren’t self-starters, aren’t

really self-motivated, or just people who think better in a group, there’s areal
physical energy in the room for them to tap. | don’t know that | would encourage
it.
Rita emphasized the importance of being technically savvy so that technology does not
stand in the way of work.

Other participants acknowledged, however, that not all virtual workers will have
the same characteristics, abilities, or experience. Kijana, for instance, when asked about
the importance of self-regulation and discipline, stressed the importance of alowing for
individual differencesin work style. She said:

| think alot of what you are as aworker face-to-face is okay to bein avirtual

team also. | think the more that you can allow people to have different ways of

working...be willing to work with them in that flexible way.
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Eric and Gigi further elaborated on the impact of technology and individual differencesin
collaborative work. Gigi commented, “And you learn working in groups who' s gonna use
what technology. Y ou immediately find out he never uses email...or hetravelsalot. You
find you gotta call him.” Eric went further in acknowledging the fit between person and
technology, “You need to use afew different kinds to figure out what works best for you
and that person or persons.” Finally, Michelle suggested that virtual work may be
inappropriate for employees with little experience at their job, because they would need
hands on coaching. She said:

| don’t think you can take someone out of college and put them in this type of

role...it would be very difficult to bring that person up to speed without being

able to be near them, without being able to be hands on.

Blended Work

Being hands on was also emphasized by participants referring to the benefits of
working virtually while also conceding that some face-to-face contact between
worker/worker and worker/client should be maintained. Victoriareferred to this concept
as blended work, drawing an analogy between blended work and blended learning. She
said:

We have something called blended learning. | think work also needs to be blended

work...When the benefits of being there face-to-face outweigh the benefits there

by phone or in a Centra meeting, or on Sametime, then you do it face-to-face.

There are times when benefits outweigh al the technology in the world.

In discussing the importance of the worker/worker relationship, Kijana admitted, “I like it

fine but that’ s only because | have plenty of physical face-to-face contact with peoplein
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other situations. | don’t think | would like it completely if that’s the only kind of team
work | did.” Michelle confessed:
There are times when | miss my co-workers because, you know, work is sort of a
socia outlet too...so there are times when | miss my co-workers, but | would say

at least ninety five percent of the time I’ m very happy to be working from home.

Communicating through Visual Cues

The need for face-to-face contact was further emphasized by participants as they
discussed the necessity of visual cues. Kijanatold a story about how visual cues may
have changed her approach to providing feedback to an author: “I think what happened is
that for whatever reason | didn’t pick up any of the cues maybe | would’ ve picked them
up face-to-face more easily—that this person was very tender about editing.” David, who
admitted to having adry sense of humor delivered through facial expressions, recounted
an instance when one of his virtual team members didn’t respond well to him. He
attributed their poor relationship to his sense of humor. Their relationship became
positive after aface-to-face visit: “We had an offsite where it was alot more casual. We
had some drinks and it was alot more joking. She was able to see the humor in action,
and she kind of learned to understand it.” Michael spoke adamantly about the need for
visual cues and eye contact. He said:

Well when you're in person you have eyes. Y ou see the posture of people. You

can tell much more how people are reacting to you. The point is technology is

great, but it will never replace direct relationships...Without the help of vision, of

the eye contact, everything else can be completely misleading... The lack of eye
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contact unless you know a person very well is one of the key limitations of this
type of technologies.

Gigi insisted that meeting face-to-face helps develop a“three dimensional” relationship.

Manage Your Time and Expectations

Participants advised those considering virtual work arrangements to stay focused
by managing their time and to set expectations for communicating with team members.
For example, David advised, “Y ou need to stay focused. The hard part is when you're on
an unpleasant task that you really don’t want to get started on.” Similarly, Michelle
attributed failures at virtual work to the inability to stay focused and exercise good time
management:

| know some people who have tried to work virtual or remotely and failed because

they couldn’t actually stay focused on their work...You haveto treat it just like

any other office job. | set my limits. | am not going to get up and leave this desk
until it's eleven thirty and it’s time for lunch other than going to the bathroom.
In addition to staying focused, Michael warned against working without purpose:
Don't get distracted on other things like email. Do not work just for the sake of
generating email and information that other people won't be able to process... At
the end of the day keep in mind that you are the subject and the tool isjust the
tool that allows you to do it.
John encouraged virtual workersto prioritize and sequence work tasks *so you' re not
always wondering when the next ball is going to drop.” He also recommended that they
“establish a certain frequency, you know, periodicity or a sufficient duration of live

communication intervals even if they’re over the phone.”
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John’ s recommendation for setting expectations about communication between
team members echoed in the comments of other participants. Eric emphasized the
importance of setting communication protocols so there aren’t excessive time lags
between sending an email and receiving aresponse. Kijana advised that when team
members receive an email or voicemail that they can’t answer immediately they should
respond saying, “I’m really busy with something I’ I get back to you.” She also
commented that it’s important to be very clear in your writing and if you receive an email
that you don’t understand “don’t be afraid of saying that you don’t quite understand.”
Michelle said, “When they have not responded to your email, pick up the phone and give
them acall.” Setting expectations like those mentioned by participants helps virtua team
members know how and when to communicate. According to Andrew, setting
expectations is an important element of success:

If you're going to be successful in avirtual environment, you need to ask enough

guestions to make sure that you understand what it is that they are asking you to

do, and what it is the company is trying to do and see how you can match your
activity, so then you become self-motivated because you enjoy what you are
doing.

Andrew admitted that the same is true whether you’ re working virtually from home or

going into an office everyday.

Summary

In their discussion of the nature of virtual work, participants revealed a number of
contextual factors that impact their work. For instance, they attributed their motivation

for working virtually to the flexibility in work hours, and they perceived that working
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virtually increases their productivity. They also recognized that workers who are self-
motivated and able to manage their time and expectations are best-suited for virtual work.
While citing the advantages of virtual work, participants also acknowledged the
importance of visual cues and therefore advocated that work be supplemented by
occasional face-to-face contact. Since informal learning is grounded in everyday work,
these contextual factors not only impact virtual work but also virtual informal learning.
Two contextual factorsidentified by participants as particularly germane to virtual work
and informal learning were relationships and trust. | discuss these contextual factorsin

the next section.

Relationships and Trust

Participants revealed that relationships between virtual team members and the
clients they serve are gravely important and begin with a sense of trust. They also offered
ideas for building trust and relationships when virtual. Consequently, this section informs
the following research questions. How do team psychological safety, trust, and mutual
knowledge relate to informal learning in the context of virtual work? What role do

collaborative technologies play in supporting those relationships?

A Good Relationship Is a Necessity

Participants confirmed that a positive relationship facilitates work with virtual
team members and clients. Michael stressed their importance when working virtually or
co-located. He said, “ A good relationship is always a necessity.” Rita remarked about
virtual relationshipsin particular, “It’s good to have good working relationships with the

company that you' re partnering with when you’ re using a virtual application.” John
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provided areal-world example of how an established relationship can lead to comfort and
facilitate work:

It's very difficult to develop arapport when we have ateam of six people

developing a scope document and you have to critique each other...If they have

not worked with each other before...they don’'t feel comfortable enough to speak
frankly, professionally, constructive criticism of the other person’s work. But that
is essential.
Michael shared his thoughts, “1f you know a person really well, you can have lots of
remote activity and you are pretty much in synch.” Though unable to provide a specific
instance in which a negative relationship impacted his work, David admitted rel ationships
have some effect, “ Just like any relationship where there' s uneasiness or awkwardness
with two conflicting personalities, it makes work alittle less pleasant.”

According to participants, building a relationship involves getting personal,
having face-to-face contact, and being courteousin virtual communications. Victoria and
Kijana spoke of sharing personal information informally as being helpful to building
relationship bonds. Kijanathought it useful to include informal comments when
communicating like “the weather is great here or I’'m really excited about your
manuscript, but whatever the comments are, they’ re not formal. They’reinformal.” Eric
concurred, “You know having alittle bit of small talk here and there and just getting to
know what someone’ s about. And that I’ ve noticed that’ s happened over the telephone in
most cases when that relationship was established.” Victoria and Kijana both made use of
the online biographies of virtual team members to get to know their team mates and

perhaps make personal connections with them.
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Having some face-to-face contact is also important in building relationships. Gigi
adamantly discussed the importance of “water cooler” experiences with team mates, “ So
if you don’t have that water cooler experience or that coffee maker experience with this
person, you...that barrier is even greater. If you have plenty of that, that barrier isvery
small.” Andrew declared, “Even if you're virtual you still have to have some scheduled
face-to-face because you have to establish arelationship. Working relationships don’t go
away just because you're virtual. You still needit.” Victoriaalso insisted on the
importance of face-to-face kick-off meetings at the beginning of projectsin building trust
among virtual team mates. Rebecca commented that having established an in-person
relationship with afew members of her organization helped her when she began working
virtually because “they had aface to put with aname.”

Exchanging courtesies and humor in virtual communications are also informal
ways of building trust. Rita suggested:

Try to maintain a positive relationship...It just goes back to being courteous to the

individual. Y ou have to use certain courtesies when you' re communicating...like

‘thank you’ or asking a person questions, asking if they can do something instead

of ‘do thisfor me.’

Kijana concurred that the way you approach someone, for instance the language you use,
impacts the relationship that is built.

| think you build that relationship. And you build it by the way you invite the

manuscript, the information you ask of the person, the way that you approach

them—changes about their manuscript or ideas about if they’re doing a series of
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columns...using conditional and less aggressive command verbs | think really
helps build the kind of personathat will help people build arelationship with you.
Rebecca suggested using humor to build bonds, “I think humor is areally good way to
forge a bond between two people.” Andrew also mentioned humor as important but
identified trust as a prerequisite to using it as it may be misinterpreted:
You can’'t have any level of humor unless you have ateam that knows each other
and trusts each other. A virtual team must trust each other, and you only get that
through arelationship.
Like Andrew, other participants identified that trust as an essential component in building

arelationship and facilitating work.

Proving Trustworthy

Trust, an essential component of building arelationship, iscrucia in working
together from a distance. John elaborated, “ Got to have trust and rapport, then you can
work distributive much more effectively.” Victoria credited trust with the number one
most important ingredient to accomplishing work, “I think that it is number one, that you
need to trust, and you need to be trusted.” Kijana offered a multi-level perspective about
trust:

There are levels of trust...| think that some of the reasons that trust buildsin a

relationship have to do with the relationship itself, with the experience of the

person...Sort of anotion of trust | think is a continuum, and it’s based on what
needs to be accomplished....When | have a conversation with somebody | hardly
know and I’'m building trust | still may be able to accomplish my task without

getting to avery deep level of trust.
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Her comments imply that certain tasks require deeper levels of trust and that trust is built
based on the types and frequency of experience one has with another person.

Even though participants expressed that trust is best built from face-to-face
contact, they acquiesced that creating a trusting relationship virtually is possible and is
predicated on integrity. Charles relayed a story about creating a trusting relationship
virtually:

| can think of some team members where my initial interaction for the first three

months of knowing them was entirely virtual ... By the time we met for the first

time, it was very clear that we knew each other’s personality...that trust
relationship had existed.
Victoria spoke of the importance of integrity to building trust, “Y ou do that by building
credibility and by delivering on your commitment...Y ou need to deliver on your word
and ensure that your client is successful... Then always, always follow up.” Andrew
provided an example, “If | called you up at eleven o’ clock today and said, ‘I’m sorry. |

can't makeit.” The next time | set up an appointment, do you trust me or not?”’

Summary

A healthy relationship built from a sense of trust inspires virtual team membersto
share knowledge and collaborate. Participants expressed that trust-building can be
mediated by technology. Strategies for virtual trust-building included setting and meeting
expectations for work and communication and being courteous in virtual communications.
Participants indicated that an initial, face-to-face kick-off meeting is a great way to

jumpstart trust and relationship building anong team members.
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Organizational Context

In this section, | discuss themes derived from participant interviews as they relate
to the following research question: How does the organization support or inhibit virtual

team member learning that isinformal and enabled by collaborative technol ogies?

Organizational Support

Organizational support isimportant to the day-to-day functioning of virtual
workers. The most common form of support provided to participants by their
organizationsis access to technological tools. Interestingly, Eric revealed that access to
certain tools, like handheld devices, is often contingent upon rank within his organization.
Participants also indicated that their organizations have substantial financia investments
in technological systems. Andrew commented on the impact of technological systems on
organizational structures:

A lot of companies have their IT department integrated into their senior

management level ...because they directly impact the bottom line of the company.

That’s why the world of technology is becoming the enabling tool for market

penetration as well as profitability.

Michael encouraged organizations to research virtual tools: “Y ou need someone who is
really looking and researching these tools and bringing them to your organization...
People don’t spend enough time to understand what other people need.” David told of a
failed grass-roots movement at his organization to keep an IM tool that employees found
extremely helpful, but management insisted on removing it from the standard suite of
office tools. He emphasized the importance of involving those who will be using the tool

inits selection. Similarly, Andrew suggested organization keep up with the latest tools
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and the needs of virtual workers: “1 think it's important to note that you have to keep
your finger on the pulse of what’s going on so that you can always improve. If you get

stagnate then you get behind.”

Managing Virtual Teams

Kijana, Andrew, Michael, Victoria and John provided success stories and advice
for managing virtual teams. They emphasized the importance of setting expectations for
communication, team roles, and project milestones. Kijana minimized the impact of tools
as compared to the impact of an effective leader:

Tools cannot make a good relationship or fix abad one. What you build depends

on your style of leadership, your belief in the way people should work together,

the group members understanding of their roles, the norms that evolve within the
group and rules that are created by them.
Andrew and Victoria hold kick-off meetings where they set expectations for virtual work
from the start of the project. For instance, Andrew establishes “email do’s and don’ts”
and notifies the team that he will check-in with them daily or weekly and hold monthly
results meetings. Victoria negotiates the following:

How are we going to communicate? Are we going to set up ateam room? How

are we going to make changes? What are we going to do to ensure we're

successful in achieving our common goals? So alot of it has to do with good

project management, and alot of it has to do with excellent communication...
Like Andrew and Victoria, John sets clear deadlines and milestones, making virtua
workers accountable for delivering on time and avoiding “project creep.” Michael also

pointed out the importance of setting team member roles especially during virtual
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meetings. He expressed that virtual meetings require “adefined leader driving the

discussion and of somebody taking the action item.”

Summary

The organizational context in which virtual team members work and learn affects
their success. The most important form of organizational support expressed by virtual
team members was technological support. Some participants advised that organizations
should not only provide collaborative technologies to virtual workers but also involve
them in the selection and adoption of the tools that fuel their work and learning.
Otherwise, organizations may run the risk of inhibiting the work of virtual workers by
selecting technologies that do not meet their needs. Only one participant’s organization
had other incentives, such as performance bonuses, in place specifically for virtual team
members. Other participants were subject to the same support mechanisms as co-located
employees. The organization can also be supportive by providing managers well-versed

in the needs of and strategies for managing virtual team members.

Conclusion

In this chapter, | presented the findings of twelve interviews with virtual team
members conducted to explore how collaborative technol ogies influence the informal
learning experiences of virtual team members. Table 4.1 summarizes and groups these
findings by research question. In the next chapter, | discuss these findingsin relation to
the review of the literature in Chapter Two. | aso list implications for research and

practice.
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Table 4.1 Summary of Findings

Resear ch Question 1: How do virtual team members describe their informal workplace
learning experiences as facilitated by technology?

e Virtual team members described various instances of their informal workplace learning
experiences as facilitated by technology. Informal learning experiences included
instances of virtual coaching, mentoring, and networking; knowledge sharing and
management; making mistakes; problem solving; document creation and editing;
and planning.

Resear ch Question 1la: What are the perceptions of collaborative technologies among virtual
team members?
e Virtual team members described their perceptions of collaborative technologies as
followings:

o Participantsidentified email as the most commonly used technology and
characterized it as both a source of misconception and reflection. They viewed
time lags inherent in this asynchronous form of communication both positively
asthey afforded time for reflection and negatively as they generated false
assumptions as to why email responses were slower than expected. The
difficulty in communicating tone through this text-based media al so generated
mi sconceptions.

0 | M was the second most commonly used technology and considered
appropriate for short, quick exchanges. Its only drawback was its synchronous
nature can be distracting and interrupt work.

o Participants perceived audio tools, such as the telephone and teleconferencing,
as more useful for complex tasks than email or IM, because tone can be
communi cated.

0 Video tools, such as videoconferencing and webcams, and have benefits and
drawbacks. A very strong benefit isits ability to convey valuable visual cues,
such as body language. Drawbacks include prohibitive cost, technical
difficulties, and scheduling across time zones.

0 Web-based collaborative tools, such as discussion boards, were used to
archive lessons learned, project information, and personal facts about virtual
team members.

o Participants cited using knowledge repositories housed on organization
internets or intranets to access and contribute to work-related documents.

o Desktop sharing isan important tool for collaboration that requires visual aids.

0 Integrated collabor ative suites that combine these tools plus the ability to
monitor and manage virtual projects areideal.
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Resear ch Question 1b: How do collaborative technologies facilitate or inhibit informal
learning among virtual team members?

e Informal workplacelearning isa byproduct of everyday work tasks as virtual team
members collaborate on everyday work tasks. As aresult, collaborative technologies
facilitate or inhibit informal learning in the same ways they facilitate or inhibit work.

e Technology’s ability to facilitate or inhibit informal learning situated in work tasksis
dependent on the match between task and technology. For example, simple, quick
information exchanges are best accomplished by technologies such as email or IM;
whereas, more complex tasks like problem solving or planning are best accomplished
by desktop sharing, video or telephone conferencing. A mismatch resultsin effective
communication and inhibits work and informal learning. It isimportant to negotiate at
the start of avirtual work relationship or project which technologies will be used for
which tasks.

Resear ch Question 2: What cognitive, social, emotional, motivational, and contextual
variables affect the informal learning of virtual team members? How do collaborative
technologies impact those variables?

e Participants revealed the importance of social relations, technological support, self-
motivation, and flexibility in work hours as contextual variables that impact their
informal learning experiences.

e Collaborative technologies fuel their ability to build relationships and trust with their
team members which, in turn, enhances their informal learning and collaboration.

Resear ch Question 2a: How do team psychological safety, trust, and mutual knowledge relate
to informal learning in the context of virtual work? What role do collaborative technologies
play in supporting those relationships?

e A healthy relationship built from a sense of trust inspires virtual team members to
share knowledge, and collaborate.

e Participants expressed that trust-building can be mediated by technology. Strategies for
virtual trust-building included setting and meeting expectations for work and
communication and being courteousin virtual communications. Aninitial, face-to-
face kick-off meeting isagreat way to jJumpstart trust and relationship building among
team members.

Resear ch Question 2b: How does the organization support or inhibit virtual team member
learning that is informal and enabled by collaborative technologies?

e The most important form of organizational support expressed by virtual team members
was technological support. Organizations should not only provide collaborative
technologies to virtual workers but also involve them in the selection and adoption of
the tools that fuel their work and learning.

e Only one participant’ s organization had other incentives, such as performance
bonuses, in place specifically for virtual team members. Other participants were subject
to the same support mechanisms as co-located employees.

e The organization can also be supportive by ensuring leader s are skilled in managing
virtual team projects and team members.
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CHAPTER FIVE: DISCUSSION AND IMPLICATIONS
Introduction

The purpose of this study was to explore how collaborative technol ogies influence
the informal learning experiences of virtual team members. In this chapter, | discuss the
findings of twelve interviews with virtual team members and situate those findings within
the literature surrounding virtual work, informal learning, and virtual informal learning.
In chapter two, | summarized the literature in amodel titled the virtual informal learning
system. That model has been revised based on the findings of this study and it is shown in
Figure 5.1. This chapter’ s discussion is organized according to the components of the
revised model—the inputs, processes, and eventsthat lead to virtual informal learning.

Following the discussion, | discuss implications for practice and research.
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Figure 5.1 The Virtual Informal Learning System (VILS)
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Inputsto Virtual Informal Learning

In my exploration of the literature, | identified collaborative technological
systems, time and space, trust, change, and rewards as inputs to virtual informal learning.
While a couple of study participants alluded to time and space, change, and rewards as
accelerants to virtual informal learning, collaborative technologies, trust, and
organizational support were overwhelming cited as inputs to virtual work and learning in

the findings of this study.

Collaborative Technologies

Participants identified a number of technologies asintegral to their everyday work
and thus the informal learning experiences situated within that work. Text-based
communication technologies, such as email and instant messaging (IM), were cited as
most frequently used when quickly exchanging bits of knowledge, but participants aso
identified limitations inherent in text-based technologies. For example, participants
attributed miscommunications of humor to the lack of visual cues and to time lags
between responses. Similarly, Cramton’s (2001) research revealed that uneven feedback
cycles and difficulty in interpreting the silence of fellow team members negatively affects
the establishment of mutual knowledge.

Participants indicated that other more collaborative text-based technologies, such
as discussion boards and Microsoft Word with the Tracked Changes and Comments
features enabled, were integral to their everyday work. These collaborative text-based
technologies allow teams to archive personal and work-related discussions and
information and to participate equally during collaborative work. Groupware research

conducted in the late 1980' s and 1990’ s confirmed that computer-mediated teams
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participate more equally than face-to-face teams (Coovert & Thompson, 2001).
Searchable knowledge repositories housed on the internet or on intranets are also a good
source of information sharing and archiving (Sole & Edmondson, 2002) and participants
confirmed having and using them in their everyday work.

Participants also reported audio and video based technologies, such as
teleconferencing and webcams, as helpful especially in solving problems or making
decisions and in communicating visual cues which, in turn, lessen the miscommunication
often experienced when using text-based technologies. Participants suggested that an
increase in formality occurs when these technologies are used and that their synchronous
nature presents scheduling difficulties. Desktop sharing combined with audio isaso
powerful for troubleshooting and demonstration. A lack of literature related to the use of
audio and video in virtual work exists, but more and better studies should be conducted to
further investigate its importance.

According to research (e.g., Coovert & Thompson, 2001; Grudin & Poltrock,
1997) and confirmed by participants, systems designed specifically for virtual teamwork
that integrate text, audio, and video technol ogies have numerous benefits such as
asynchronous and synchronous communication, knowledge and document sharing,
collaboration, and task coordination. Grudin and Poltrock’s (1997) research identified the
lack of mediaintegration as atechnical challenge to groupware’s success. With the
advent and adoption of integrated technology suites, such as Groove, this challenge
should fade. Furthermore, it isinteresting to note that participants rarely mentioned ease-
of-use or other technical factors as barriers to work or virtual informal learning. Ttheir

discussions of virtual work centered on the work itself and less on the technol ogies used
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to facilitate it. It may be that accomplishing work has become the primary focus among
virtual workers as technology gradually becomes more transparent and its use more
instinctual.

The findings of this study also identify a continuum between technology and task

as| haveillustrated in Figure 5.2.

Discussion  Audio/
Database IM Email Board Video

]

Knowledge »  Problem
Sharing Solving

Figure 5.2 Technology/Task Continuum

Asillustrated, certain technologies are more appropriate for certain tasks—the more
complex the task, the more robust the technology. For example, participants cited the
appropriateness of certain technologies, such as email and IM, for quick knowledge
sharing and certain technologies, such as desktop sharing, teleconferencing, or
videoconferencing, for solving problems or making decisions. They conveyed the need to
use more robust technologies for complex tasks because of their ability to communicate
socio-emotional cues. The task portion of the continuum in some ways mirrors Benjamin
Bloom'’s (1956) hierarchy of learning behaviors within the cognitive domain: knowledge,

comprehension, application, analysis, synthesis, and evaluation. Andreissen (2003) made
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reference to this notion of a match between tool and task when he named it as one of five
conditions which drive the effectiveness of technology as an enabler of collaboration.
Overall, participants perceived collaborative technologies as helpful in facilitating
virtual work processes that provide the context for informal workplace learning,
especially when there is a good match between task and technology. The also identified
healthy working relationships built on trust and organizational support as inputs to virtual

informal workplace learning.

Relationships and Trust

Participants emphasi zed the importance of establishing a good relationship with
team members and clients because relationships facilitate work, collaboration, and
learning. While they acknowledged technology’ s ability to facilitate relationships
virtually, participants admitted that relationships are best formed face-to-face with “water
cooler experience’. If face-to-face contact isn’t possible, then strategies for bonding

virtually cited by participants included:

Holding an initial, face-to-face kick off meeting to jump start relationship-

building

e Exchanging personal information at the beginning of emails or posting bios to
discussion boards or intranets to establish common ground

e Being courteousin all communications and couching words or phrases so that
they are well-received

e Using humor but only after a positive relationship has been established and

mostly through video so that visual cues are communicated and

misinterpretations are less likely
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Jarvenpaa and Leidner’s (1999) and Vroman and Kovacich’s (2002) research supports
thefirst strategy of sharing social relational information. Vroman and Kovacich also
emphasized the need for computer-mediated communication environments to support
virtual teamsin the group development process also experienced by co-located teams,
specifically those of forming, storming, norming, performing, and transforming.

Both the literature and study participants named trust as a crucial component of
building a healthy working relationship building that facilitates work and informal
learning (Ashton, 2004; Cheetham & Chivers, 2001; Day, 1998; Marsick & Volpe, 1999;
Sambrook & Stewart, 2000; Tikkanen, 2002). Participants indicated building trust and
relationships virtually is possible and predicated by integrity, defined as keeping
commitments to team members and clients. Integrity isfostered by setting expectations
early in the project, such as communication protocols, and following through with them
(King & Powell, 2006; Vroman & Kovacich, 2002). Jarvenpaa and Leidner’s (1999)
suggestions for forming and maintaining trust were echoed by participants. task-oriented
communication supplemented by social communication, consistent responses to members,

and explicitly expressed enthusiasm and commitment to project goals.

Organizational Support

Organizational support provides the foundation upon which virtual work and
learning is built. Predictably, participants cited access to technology as an important form
of organizational support for their work. In her research, Ellinger (2005) named access to
work tools and resources, such as computers, the Internet, and software, as a
characteristic of an organizational culture conducive to informal learning. Surprisingly,

participants mentioned organizational support in the context of their work but not in the
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recollection of their informal |earning experiences. The one exception would bein
reported instances of informal coaching.

Collaborative technologies make virtual work possible and participants expressed
their gratitude for them. They also mentioned the need for technologies used in the
workplace to be accepted by virtual workers and suggested organizational leaders are
proactive in researching the latest tools and garnering acceptance of workersin their
adoption. Andriessen (2003) echoed this sentiment as he listed individual acceptance and
choice of tools as a condition driving technology effectiveness. Grudin and Poltrock
(1997) recommended participatory design approaches and research studies to design
more effective technology.

Participants indicated that managers of virtual teams have a considerable
influence in their success. Vroman and Kovacich (2002) agreed, “ The leadership has a
rolein facilitating process, presenting organizational structure and goals, focusing the
team, and managing the logistics’ (p. 164). Managers should set expectations for
communication, team roles, and project milestones, ideally at project kick off meetings.
King and Powell (2006) suggested an “initial contract discussion among members of the
team enables them to reflect upon and share their expectations and hear others' ideas’ (p.
2). Doing so may help build mutual knowledge (Cramton, 2001), relationships and trust
(Jarvenpaa et al., 1998), and skill in matching task and technology. Moreresearch is
needed concerning the role of virtual team managers, because they hold such influence

over team success.
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Implications for Research and Practice

There are anumber of implications for research and practice derived from the
findings of this study related to the inputs of or contextual factors that cultivate virtual
informal workplace learning. Since collaborative technologies, relationships and trust,
and organizational support and leadership provide the context within which virtual
informal learning occurs, researchers should design and conduct studies that further
investigate the context of virtual work with these inputsin mind. This study was
exploratory and therefore did not seek to discover in-depth findings of how contextual
factorsinfluence work and learning. More in-depth research should be conducted to
uncover the nuances of each of these factors and discover what other contextual factors
exist. Research studies using quantitative, qualitative, or amix of methodsin an actual
organization would be ideal and might remedy the failure of a number of studies cited in
the literature review that were conducted at a university with university students instead
of at authentic work settings. Such contextual research might also add to the theories and
models of informal workplace learning, for instance the renowned Marsick, VVolpe, and
Watkins model (1999), which established but does not detail the influence of context of
informal learning. Future research studies might also investigate members of the same
virtual team and the impact of various factors such as the level of expertise of virtual
workers and the number of virtual projects assigned to avirtual worker.

The findings of in-depth research into the contextual factors or inputs that frame
virtual informal workplace learning could inform practitioners about how to support
virtual workers and enhance their informal learning experiences. The findings of this

exploratory study provide practitioners with a place to start. As participants specified,
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they should help virtual workers understand the importance of and strategies for building
relationships and trust and guide them in choosing appropriate technol ogies for work
tasks. Managers of virtual teams need to provide this leadership and so must be
knowledgeable in these matters as well. Organizations should also dedicate a staff
member to researching the use and preferences of technology among virtual team
members and recommending upgrades to old technol ogies or proposing the use of new
technologies. Providing integrated collaborative technology suites that include

technol ogies recommended or approved by virtual workersis critical to their success.

Virtual Processes and Events that Lead to Informal Learning

The virtual processes and eventsthat led to informal learning among the virtual
workers interviewed in this study verified some of those identified in the literature.
Participants learned informally with others (Billett, 2001; Cheetham & Chivers, 2001,
Conlon, 2004; Day, 1998; Michael Eraut et a., 1998; Ledlie et al., 1997; Sambrook &
Stewart, 2000; Tikkanen, 2002; Vernon, 1999) and from others (Billett, 1995; Cheetham
& Chivers, 2001; Conlon, 2004; Michael Eraut et al., 1998; McDowall-L ong, 2004,
Sambrook & Stewart, 2000) as they engaged in work events such as virtual mentoring,
coaching, knowledge sharing, criticism, problem solving, document creation/editing, and
planning.

Participants discussed episodes of virtual informal mentoring and coaching as
sources of informal learning. Informal mentoring and coaching took place through the
use of knowledge repositories, email, IM, and the telephone. Participants reaped the
benefits of informal mentoring as described by Bierema and Merriam (2002), which

included its ability to foster relationships across boundaries of time and geography and its
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time efficiency and convenience. Virtual networking did not fare as well as virtual
informal mentoring and coaching as participants revealed that virtual networking was not
as effective as face-to-face networking.

In the literature, knowledge sharing and management are identified as significant
sources of informal workplace learning (Ashton, 2004; Ellinger, 2005). Participants
reported that knowledge sharing occurred on a one on one basis through IM, email,
telephone, and knowledge repositories, and in groups via webcasts, teleconferencing,
discussion boards, knowledge repositories, and task management systems.

Participants recounted instances of attending live knowledge sharing events, like
webcasts, more often than accessing or contributing to stored knowledge. A few
participants reported learning informally from accessing and applying stored information,
but how rarely knowledge management was cited as a source of learning was surprising
given the amount of literature devoted to the topic and the claim that knowledge
management are significant sources of informal workplace learning. In few instances,
participants reflected on their performance or a project engagement and codified that
knowledge in knowledge repositories, but alack of time usually kept most participants
fromit. Lack of time implies the need for organizationally sanctioned reflection time to
capture and store lessons |learned, especially considering the insistence by informal
learning theorists that reflection (Beckett & Hager, 2002; Conlon, 2004; Enos et al.,
2003) and making tacit knowledge explicit (Ashton, 2004; Ellinger, 2005; Herrmann et
al., 2003; Thomas et al., 2001) are rich sources of informal learning. In Figure5.1, |

illustrated the slight connection found in this study between instances of individual,
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virtual informal learning and team and organizational learning by the dashed line and
grayed text color.

Participants acknowledged other sources of informal learning not identified in the
literature such as criticism, problem solving, document creation/editing, and planning.
Participants recognized the importance of putting egos aside in order to learn from the
criticism of others. Virtual problem solving occurred using more robust technologies such
as desktop sharing, telephone and video conferencing. Collaborative document
creation/editing using Word or in databases spawned “virtual conversations’ and equal
participation among team members. Planning events virtually, like aradio show and or a
foreign exchange program, using IM and document sharing was reported as a source of

virtual informal learning.

Implications for Research and Practice

There are anumber of implications for research and practice derived from the
findings of this study related to the virtual processes and events that |ead to informal
learning. Since thiswas an exploratory study, | did not conduct an in-depth investigation
into any one process or event that resulted in informal learning, but doing so is aworthy
endeavor for future research. Qualitative studies that employ methods of observation as
well as in-depth interviews may provide richer results into one or each of these processes
and events, sinceinformal learning is often tacit (Marsick & Watkins, 1990).
Observations by researchers particularly attuned to learning processes would prove
fruitful for investigating informal learning beyond what could be derived by interviews,
because participantsin this study had difficulty articulating their learning. They viewed

many of their informal learning experiences not as informal learning but simply as work.
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Even when provided with a definition of informal learning, they continued to struggle
with determining what was considered informal learning. A researcher skilled in
observing instances of informal learning may uncover deeper levels of analysis than may
be possible through self-report interviews.

Practitioners are able to use the findings of this study related to the processes and
events that lead to informal learning in a number of ways. Organizational |eaders should
encourage and reward virtual workers who engage in the processes and eventsidentified
in this study as leading to informal learning. For example, informal virtual mentoring
could be incentivized by awarding virtual workers with performance bonuses for
capturing lessons learned from virtual mentoring relationships and uploading them to a
searchable knowledge management system so that others can learn from their relationship
(Herrman et a., 2003). Providing virtual workers with time to do this would also be
required, as participants indicated that lack of time was their primary reason for not
contributing to knowledge management systems. Organi zations should also ensure that
virtual workers have the technologies in place that they need to engage in other informal
learning events (Garavan, 1997) such as problem solving, planning, and collaborating on

work products.

Conclusion

The purpose of this study was to explore how collaborative technol ogies influence
the informal |earning experiences of virtual team members. In this chapter, | discussed
the findings of this study in relation to literature surrounding virtual work, informal
learning, and virtual informal learning. Inputs revealed in this study as critical to setting

the stage for virtual informal learning are integrated, collaborative technological systems;
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positive relationships and trust; and organizational support and virtual team management.
Having these inputs in place fosters the processes and events within which informal
learning occurs. Those processes are learning from and with others and occur during
events of virtual mentoring, coaching, knowledge sharing, criticism, problem solving,
document creation/editing, and planning.

This study’ s strongest recommendation is that researchers should investigate in
greater depth the contextual factors within which virtual informal workplace learning is
situated and the processes and events that spark it. Practitioners can then implement the
findings of those investigations to increase the informal learning of virtual workers.
Researchers might also work in conjunction with practitioners to determine if increases in

informal learning lead to increased performance among virtual workers.
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APPENDIX A: SAMPLE OF RESEARCH STUDY MATRIX

Author/Year/ Framework/Methods Findings/Future Research Implications/Critigue
Purpaose/Significance
Ellinger 2005 Qualitative case study; Pos org factors influencing IL: learning- Points to technology as a positive

Contextual factors
wnfluencing IWL ; how
iz I facilitated,
enicouraged,
supported, and
murtured in the W

Mlarsichk and Watkins
model az framework; 13
participants; critical
incident technique,
semistructured in-depth
mterviews (fizldnotes);
initial coding; narrative
portraits; constant
comparative; themes

committed leadership and management,
internal culture committed te learning, work
tools and resources, people who form webs of
relationships to learning. Neg. factors:
leadership and management not committed to
learning, internal culture of entitlement that is
slowly changing, work tools and resources,
people who disrupt webs of relationships for
learning, structural inhibitors, lack of time,
too much change, not learning from learning

AND negative org factor influencing
IL. Also discusses importance of
“webs of relationships for learning”
(collaboration); Good justification
for my research in implications
section

Critique: doesn’t provide any detail
ont Aow virtual technology impedes
of diminishes personal
communication

1001 hfized methods; 80 Participants said top three forms of informal | Great theory section with research
Sought to identify the | interview participants who | learning that helped them develop on modeling, coaching, mentoring;
particular kinds of were practitioners from 20 | competency: 1) on the job learning, 2) tells benefits of collaboration and
informal experiences | professions; 372 surveys, | working with experienced colleagues, 3) team work; lists qualities of
practitioners found rated forms of informal working as part of 2 team. Interviewses supportive informal learning
formative in their learning that helped them | identified collaboration, nebworking, environments; talles about the soce-
competence become fully compatent teamworl, and learmning through articulation | emotional factors (TPS) of
acquisition and teaching others as significant sources of | teamwork. Offers taxonomy of
their professional development. informal learning metheds which [
can nse to lead my interviewing and
observation. Findings support
Critique: doesn’t talk about
technology or how virtual worl
affects competency development
Skeule 2004 Quantitative; surveyed Seven learning conditions for informal Good justification for TWL;

Sought to identify the
conditions that are
most conducive to
informal learning at

1300 private and public
Norwegian employess

learming: change, demands, managerial
rezponeibilities. professional contacts,
feedback, management support for learning,
rewarding proficiency

discusses its importance in public
policy in Enrope; Justifies need to
identify factors that affect IWL
Cntique: TWL is too complex for
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APPENDIX B: PARTICIPANT CONSENT FORM

[, , agree to participate in aresearch

study titled "INFORMAL LEARNING AMONG VIRTUAL TEAM MEMBERS'
conducted by Frankie S. Jones from the Department of Educational Psychology and
Instructional Technology (706-255-3935) under the direction of Drs. Thomas C. Reeves
and Janette R. Hill, University of Georgia (706-542-4035). | understand that my
participation is voluntary. | can choose not to participate, and | can stop taking part
without giving any reason and without penalty. | can ask to have all of the information
about me returned to me, removed from the research records, or destroyed.
The reason for this study is to explore how collaborative technol ogies enhance or
inhibit the informal learning of virtual team members.
If | volunteer to take part in this study, | will be asked to do the following things:
1. Useareflection guide to reflect on the informal learning experiences | have had
during my virtual work (minimum of 30 minutes).
2. Participate in one audio-taped interview (maximum of 90 minutes). The particular
location and time of the interview will be arranged a my convenience.
3. Participatein afollow up interview, if necessary (maximum of 30 minutes). The
particular location and time of the interview will be arranged at my convenience.
4. Review asummary analysis of data gathered from my interview and notify the
researcher if my comments are misrepresented in any way (30 minutes).
| will not receive any incentives. | will not receive any direct benefits. No
discomforts or stresses are expected. No risks are expected, but breach of confidentiality

in any study isapossibility. The following steps have been taken to minimize thisrisk.
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Any information that is obtained in connection with this study and that can be
identified with me will remain confidential unless required by law. My interview tape
will be labeled by my pseudonym, kept confidential, and stored in alocked cabinet in the
researcher’s home office. It will be destroyed by August 2010. My pseudonym will be
used for the purpose of transcription, data analysis, and in any publications. Any
documents linking my name with my pseudonym will be destroyed by August 2007.

The investigator will answer any further questions about the research, now or
during the course of the project (706-255-3935).

| understand that | am agreeing by my signature on this form to take part in this

research project and understand that | will receive a signed copy of this consent form for

my records.

Frankie S. Jones Signature Date
706-255-3935

fgones@uga.edu

Name of Participant Signature Date

Please sign both copies, keep one, and return one to the researcher. Additional questions
or problems regarding your rights as a research participant should be addressed to The
Chairperson, Institutional Review Board, University of Georgia, 612 Boyd Graduate

Studies Research Center, Athens, Georgia 30602-7411; Telephone (706) 542-3199; E-

Mail Address |IRB@uga.edu.

149



APPENDIX C: REFLECTION GUIDE

Directions

During your interview next week, | will ask you to talk about informal learning
experiences that you' ve had while working virtually. Informal learning is learning that
occurs outside of aformal training setting. It is usually unplanned and occurs as you go
about your everyday work. Examplesinclude virtual mentoring, coaching, or networking;
knowledge sharing and management; or reflecting on lessons |earned with your team
members.

Using the questions below, begin thinking about specific instances of informal
learning that have occurred during your work and how collaborative technol ogies have
facilitated or inhibited those experiences. Collaborative technologies are all types of
technol ogies that help you accomplish work with your virtual team members. They
include email, handheld communication devices, video/audio conferencing, virtual
meeting spaces, electronic whiteboards, and even your cell phone and telephone.

Instances of Informal Learning

e Tell me about 3-4 instances when you learned something while working on a
project with your virtual team members.

e What did you learn during each instance?

e How did the technologies you used enhance or inhibit your learning?

e How did your relationship with your team members influence your learning?
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APPENDIX D: INTERVIEW PROTOCOL AND GUIDE

Interview Protocol

1. Begin with the following opening statement:

Thank you for agreeing to participant in this study exploring how
collaborative technologies enhance or inhibit the informal learning of virtual
team members.

What I’'m basically trying to discover is how technology helps you collaborate
with your team members and what, if any, learning occurs during that time.
Before we begin let me clarify what | mean by informal learning and by
collaborative technologies.

Informal learning is learning that occurs outside of aformal training setting. It
isusualy unplanned and occurs as you go about your everyday work.
Examples of informal learning can include informal mentoring and
networking, knowledge sharing and management, and reflection.

Collaborative technologies are all types of technologies that help you
accomplish work with your virtual team members. They include email,
video/audio conferencing, virtual meeting spaces, €l ectronic whiteboards, and
even the telephone.

S0 keep those definitions in mind as we go through the interview questions.

2. Remind the participant that you will be tape-recording the interview; that all
responses will remain confidential; and of his/her right to terminate the interview at
any time.

3. Inquire about or thank them for returning the consent form.

4. Ask the participant to choose a pseudonym.

5. Turn on the tape recorder and begin the interview. Follow the interview guide, but
remain open to emerging topics. Take fieldnotes and probe throughout.

6. Close the interview by thanking the participant and turning off the tape recorder.

Inform them about next steps like transcription, summary analysis, and dissertation
sharing.
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Interview Guide

I ntroductory/Background
e Please describe your educational background for me and what led you to this
organization.
e How many years at this organization? What do you think of the organization?
e Please describe your job role.

¢ How long have you been a member of avirtual team? In general, do find virtual
work enjoyable?

Instances of Informal Learning
e Tell me about 3-4 instances when you learned something while working on a
project with your virtual team members.
0 Examplesinclude virtua mentoring and networking, knowledge sharing
and management, and purposeful reflection such as lessons learned
documents.

e What did you learn during each instance?
e How did the technologies you used enhance or inhibit your learning?
e How did your relationship with your team members influence your learning?

Probing Questions
e Virtua Team Members
o Tell meabout your current virtual project.
0 What is each team member’ s role?
o Tell meabout your teammates.
Where are your virtual team members located?
What are their personalities like?
Do you enjoy working with them?
Have you been able to establish social relationships with them?
e What types of technology have helped?
0 What isyour role on the team?
= |sthere one person that the project requires you to work with more
than others?
e Perceptions about Collaborative Technologies
0 How do you feel about technology in general?
0 Describe how you use technology to do your job.
= Describe how you collaborate with your virtual team members.
e Team meetings
e Accomplishing work goals
= What types of technologies do you use?
= Téell mewhat you think about each of those technologies?
e How arethey helpful ?
e How arethey ahindrance?
e Organizational Support
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e What does your organization do or not do to support your virtual work? What
incentives exist?

e |f you could design atechnological system for your organization to help
virtual teams collaborate, what would it be like?

Closing Questions

If you met someone who was considering becoming a member of avirtual team,
what advice would you give them?

Is there anything else you would like to tell me that you think | would find useful
to this study?

Next Steps
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APPENDIX E: SUMMARY ANALY SES FOR EACH PARTICIPANT INTERVIEW

Charles

He uses a number of technologies to accomplish hiswork goals including email,
instant messaging, the telephone, and a web conferencing system. The web
conferencing system integrates voice over |P, text chat, a whiteboard, desktop
sharing, and video.

Instances of informal learning:

0 Membersof Charles virtual team use components of the learning
management system used to conduct online classes for the virtual high
school such as threaded discussion boards and document sharing.

o0 Informal learning resulted when virtual team members used desktop
sharing to collaboratively debunk a problem in the administrative system
of the LMS.

0 Theteam uses arepository to store documents and to post their birthdays,
facts about themselves, and other things that would help team members
get to know them.

0 Certain modes of communication can be detrimental to problem solving.
Charles relays an instance of when instant messaging impeded the
communication and resolution of a problem with ateam member. He
resolved the problem by ending the chat session and resuming the
conversation in person the next day. Charles said the nature of the
conversation was more appropriate for a face-to-face environment where
nonverbal communication was possible and very useful.

A trusting relationship is important among virtual team members. Trust forms
virtually asit does face-to-face.

Charles organization is generally supportive but he wishes organizational |eaders
were more sensitive to the distributed nature of virtual work.

Virtual work is not suited for all types of work.

Charles wishes the “dropping by” and “eaves-dropping” aspects of face-to-face
work could be somehow replicated in the virtual environment. They are potential
sources of informal learning.

Collaborative technologies extend the workday and therefore have the potential of
increasing opportunities for informal learning and work during evening or
weekend hours.

Charles' virtual workers are very productive, perhaps because their schedules are
flexible.

Michedlle

Working virtually allows Michelle agreat deal of flexibility which isimportant
considering she has three small children. She also saves time by avoiding the need
to “get ready for work” and commute to an office.

She established a working relationship with most of her virtual team members
prior to becoming avirtual worker.
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e Michelle uses email, document sharing, a document repository, MSN messenger,
and WebEx (supplemented with teleconferencing) to accomplish work.

e Informal learning instances:

0 Michelleonce used IM to ask a colleague about the correct edition of a
tool for aclient.

0 Michelle also learned how athird party vendor would be writing their
software and how it would integrate with her company’ s application when
the vendor used WebEX' s demonstration capabilities to show her and the
client a prototype of the software.

0 Michelle uses teleconferencing and the telephone to gather customer
reguirements.

e Having agood relationship with customers or co-workers is important to work,
but having face-to-face contact isn’t necessary to develop a good, trusting
relationship.

e Because workers receive so many emailson adaily basis and client emails take
priority over internal emails, it is sometimes necessary to pick up the phone.

e Virtua workers, especially those working from home, have to stay focused on
their work in order to succeed. They must set goal§/limits for working.

e Virtua workers should try to go into the office at least a couple of times ayear.

e Micheleisvery satisfied with the organizational support she receives from her
company. She has all the technology she needs to perform.

e Sherecommends enhancing WebEx with pictures of team members or
videoconferencing, but, other than that, she is very satisfied with her
technological system.

e Virtua work is best-suited for those who have a good deal of experiencein their
field.

e Because of the high-speed nature of her field, capturing and sharing lessons
learned is not a common practice.

Rebecca
e Rebecca has good relationships with members of her virtual team. She got to
know most of them in a face-to-face context before she became a virtual worker.
e |Instances of informal learning:

0 Shehas had anumber of positive experiences with instant messaging
including episodes of coaching, mentoring, and knowledge sharing,
especialy in the context of producing aradio show.

o Editing documents can be easily facilitated via technology especially
when it is done with afellow team member with whom a good
relationship and usual method of working are established. Rebecca
describes a synergy that exists between afellow co-worker and herself.
They exchange documents with changes tracked through email then
discuss those changes via telephone.

0 Rebecca also mentors and coaches other chapters in the state about media
relations. She also uploads helpful information to the “chapter’s only”
section of the organization’ s website.
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Rebecca admits that email can tricky. It lacks the ability to communicate tone and
sometimes leaves room for interpretation, especially when time lags between
sending an email and receiving a response occur. Rebecca relays an instance
where reasons for editing a sentence in a certain way could have been conveyed
more easily in aface-to-face meeting has opposed to over email.

Other technology she uses on adaily basis includes the telephone and tracked
changesin Word.

Rebecca also edits the writings of experts and compiles them in a clearinghouse
of information on various topics that is open to the public.

She enjoys working virtually and is very productive, although othersin the
organization seem to think she could create more media connectionsif she were
located closer to the chapter.

In creating an ebook inspired by her attendance at a conference, Rebecca
collaborates with experts. She recruits authors using email and tel ephone.

In improving technology, she recommends perfecting email so that they are
tracked and the sender can know when/if the email was received or read.
Organizational support could be improved by including her in regular meetings,
collaborations, or informal events.

Virtual work is best suited for certain people and certain jobs. Writers are
especially well-suited for virtual work because it is a solitary practice that requires
flexibility.

Rebeccais grateful for technology because she couldn’t do her job without it. She
looks forward to technology becoming more seamless and reliable.

Andrew

Virtual workers can be extremely productive if they are self-motivated and if
incentives have been set forth for them by their organization.

Asamanager of avirtual team, communication with virtual team membersis
critical to success. Expectations and routines for communicating and
accomplishing work must be established at project kick-off meetings and
maintained throughout the life of the project.

Various technologies enable Andrew to hold virtual meetings where project-
related information and performance expectations are shared. He also uses these
technol ogies to establish rapport with team members and edit documents.

Good relationships with team members are an important factor in virtual work.
Good relationships are built on trust and trust is earned through integrity
(following through with your commitments).

Having humor in the workplace isimportant, but must be used with caution. A
good relationship must exist and it shouldn’t be used with certain modes of
communication such as email.

Guidelines for the use of technologies, such as email, should be established by the
virtual team manager.

Instances of informal learning include:
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0 Thegloba dissemination of strategic and annual plans using a webcast
and instant messaging. Webcasts are advantageous because they allow the
audience to see body language and other visual cues.

0 Thedefinition and resolution of a customer issue using teleconferencing.
Solutions are then documented in a knowledge database called SharePoint.

0 Thereporting of project status and project file sharing using SharePoint.

0 Technology debriefings allow workers to keep up with the high-paced IT
world.

Work orders can be delivered and closed out by field engineering using PDAS.
Andrew has a positive outlook on technology and believes I T departments should
be integrated at the senior management level. He said, “ That’ s why the world of
technology is becoming the enabling tool for market penetration as well as
profitability.” He also believes organizations must keep their finger on the pulse
of what’s going on so that they can improve.

NetMeeting and similar synchronous tools are impractical considering the location
of virtual team members who are nationally and internationally dispersed.
Kijanathinks good relationships between virtual team members are built
gradually and facilitated by positive coaching and informal communication.

In communicating through technology, visual cues are often sacrificed and the
ability to gauge a person’ s personality and style of communication is inhibited.
There are levels of trust predicated on the nature of the relationship. Family
members, for instance, have a greater degree of trust with one another than do co-
workers. As aresult, conversations with family members can be to the point,
whereas conversations with virtual team members may require you to couch your
words so that they are conditional and encourage others to offer opinions and
ideas. For example, it “might be necessary” instead of it “is necessary” and “| am
wondering...what do you think? Other members of her team build trust by
beginning every email message with some personal comment or story.

Kijanais atext-based kind of person, so she doesn’t fedl it is necessary for her to
know what a person looks like. It is possible for her to have a good relationship
with someone without ever having seen their picture or having seen themin
person.

Instances of informal learning:

0 Issue creation using email and the telephone. The telephone gave her a
sense of a co-editor’s passion for atopic whereas her initial email did not.

0 Knowledge sharing using instant messaging and the telephone. IM is
especially appropriate when you need to exchange really short ideas with
someone whom you have an established relationship and high level of
trust. For more complex idea sharing, the telephone is more appropriate.

0 Thelistserv and threaded discussions are rich sources of informal learning
where ideas can be shared and embellished or critiqued by others. Postings
to the threaded discussion are typically more carefully thought through
and complete than those posted to the listserv. The listserv can be a source
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of misconception and accidental postings actually meant for the owner of
the listserv and not for the entire listserv.

0 Document editing in Word is also arich source of informal learning. As
changes are made to manuscripts by a number of people and tracked, they
become virtual conversations. Team members' view others' comments
and changes then contribute their own.

Email is ahelpful tool that promotes reflection that may not be possible in aface-
to-face situation or when using the telephone. Because it’ s asynchronous, email
allows you to respond on your own time. Thisis helpful in emotional situations
where reflection time is needed to generate an appropriate, measured response to
an unsettling email.

Tools like NetMeeting or Illuminate are appropriate when an expert is presenting
to an audience but not if would [unclear] like each team member to contribute
during the meeting.

Blogs or wikis could be great tools for collaboration. For example, team members
could post to a frequently asked questions (FAQ) page of ablog or awiki could
be devel oped with the group’ s collective wisdom on best-practices for a process,
such as how the manuscript submission and peer editing work best.

Kijana offered the following advice to virtual workers:

0 Make sure your email messages are clearly written.

o If you get an email or telephone message you can’'t address immediately,
let the person know that you will do so as soon as possible.

0 Tools cannot make a good relationship or fix abad one. What you build
depends on your style of leadership, your belief in the way people should
work together, the group members understanding of their roles, the norms
that evolve within the group and rules that are created by them.

David enjoys working virtually because of the flexibility that it affords. He saves
time that normally would have been spent getting dressed for work and
commuting to the office. He feels that he is actually more productive as a virtual
worker because there are fewer distractions than those that would be experienced
in a face-to-face environment, but he also acknowledges that those face-to-face
distractions often lead to talk about work which can be helpful and result in
informal learning.

David uses instant messaging, email, and the telephone on a daily basisto
accomplish work goals, but mostly relies on instant messaging. He enjoys the
“instant” nature of the technology and feels that it most replicates being in the
office and rolling your chair across the aisle to ask a question. It also allows for
briefer conversation than calling someone on the telephone. If a coworker is
“marked” as busy or out of the office and he has an urgent matter, he'll call them.
If there is an issue that doesn’t require an immediate response, David will use
email.

He also uses NetMeeting’ s desktop sharing capabilities on aweekly basis when
having avisua aid is necessary to understanding an issue or troubleshooting.
Instances of informal learning:
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0 Visual cues are important in communicating humor using technology. It's
important to have some initial face-to-face contact to develop a sense of
your team members’ personalities. Without that, humor or sarcasmin
written communication or on the telephone may be misconstrued.

0 When working virtually, be patient with others’ abilities. Since written
communication is so important in avirtual work environment, it's
important that everyone has clear, accurate writing skills. When that is not
the case, patienceis required.

o0 David participated in an informal mentoring relationship that was carried
out primarily by using NetMeeting and instant messaging. David and his
colleague collaborated on devel oping programming language.

0 Leadersdeliver strategic plans viaateleconferencing tool called Meeting
Place. One frustration that David has with these meetings is that presenters
forget that remote employees are listening and walk away from the
microphone that transmits to the teleconferencing system. This can be
very frustrating as sound fades in and out or feedback is experienced.
Occasionally leaders use video conferencing.

0 Employees use threaded discussion boards to discuss software issues and
engage in design discussions.

David' s organization has a top-down culture where leaders dictate what types of
technology employees use to accomplish their work. He wishes this were different
and that employees had more say as to what technologies they use on adaily basis.
In improving technology, David would like to have the ability to use emoticonsin
written communication to convey mood with text. He would also like to have an
integrated system that includes features like instant messaging (with the ability to
see the person’s “ status”), desktop sharing, email, and emoticons.

David stresses that virtual work requires discipline to be productive and stay
focused during the workday and to know when to stop when the day has ended.
He also resents the perception by others that home-based virtual workers are
lounging around the house and not being as productive as they would be if they
were in an office. The flexibility that virtual work affords him actually makes him
extremely productive.

Michael

Michael uses email on adaily basis and enjoys its asynchronicity. Blackberry
devices are commonly used to send and receive email when workers are away
from the office, but the reading capabilities of such handheld devices limits the
kind/quality of the message being sent.

He also uses NetMeeting but mostly with virtual workers/clients located in the US
due to differencesin time zones. NetMeeting is especially useful for document
sharing.

Virtual workersin his company also use Jabber, an instant messaging tool.
Good relationships with coworkers are important whether you' re virtual or co-
located, but the quality of the relationship is limited when you interact from a
distance. A virtual relationship with little face-to-face interaction may result in
misconceptions in communication, in appearance, and in personality. Finally
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meeting the person face-to-face may change your impression of them for good or
for bad.
Instances of informal learning:

0 Richdiscussion and collaboration during virtual meetings requires that
everyoneison “even footing” using the same type of technology and that
someone is driving the meeting. Face-to-face meetings are ideal because
visual cues can be exchanged and equal participation in discussionsis
more likely. When meeting virtually, workers are distracted by their email,
the internet, etc...Video conferencing could be useful in ssimulating face-
to-face dynamics but the technology is not ready and its expenseis
prohibitive.

0 The need of adefined leader driving the discussion and of somebody
taking the action item, is much more needed in virtual meetings, because
virtual meeting have a higher probability of misunderstandings.

0 Webcasts are sources of informal learning. Michael has participated in
webcasts where hundreds of people watch him speak and are able to send
guestions through a chat feature to a moderator who then filters approved
guestions to him or other speakers.

0 Somevirtual presentations/meetings, such as monthly calendar updates,
are taped and archived for future viewing, but Michael warnsthat thereis
too much information and too little means of understanding the enormous
amount of information it generates. He rarely views the archived meetings.

0 Employees upload documentsto LogicShare, a shared directory, and are
able to specify their accessibility to certain people/teams.

With so many new technologies, it would be helpful if someone within the
organization could research those technol ogies and investigate the needs of virtual
workers to make sure there is a match between what virtual workers need and
what technologies they are provided.

While technology is helpful, it also creates confusion and more work. Michael
warns, “Use the computer as atool and don't let the computer use yourself asa
tool for creating just more useless information.” Technology should be used atool
to aid you in accomplishing goals. It should not overwhelm your life.

Technology evolves much faster than human attitude and culture and this
represent a challenge by itself. The tool can’t be any better than the people using
it, so a strong focus on the “information age culture” and the way to useit is key
in having a success story.

Victoria

Informal learning as avirtual worker is possible but not as easy. Virtual workers
miss out on the opportunity to walk into a coworker’s office and ask a question or
have an informal discussion about work.

Building relationships on aface-to-face basisis very important. Virtual work
should be blended—rpartly face-to-face, party virtual. Having a face-to-face kick
off meeting isideal because it helps build bonds with virtual team members and it
allows the project leader to set goals and expectations for communication. Face-
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to-face meetings may prove more costly than meeting virtual but their return on
investment is immeasurable.

NotesBuddy is an integrated system that has text and voice chat, document
sharing, and the ability to view the status of other team members.
Sametime/Centra are useful tools in conducting live meetings.

In preparing for virtual meetings, Victoria accesses the biographies of the people
who will be attending using the Blue Pages. It is a searchable “ people”’ database
that provides information such as a person’ s division, their manager, the people
they manage, and their picture. This helps her customize the meeting agenda so
that the meeting not only fulfills intended outcomes but also fulfills the needs of
the participants.

Trust and credibility (delivering on your commitments) are the most important
ingredients to building positive relationships with virtual clients and coworkers.
Informal learning instances:

0 Liveand archived consulting forums via teleconference provide
consultants with an opportunity to share their experiences and knowledge.
These meetings are announced via email, and, if accepted by the
consultant, are added to their calendar. A link to the archived replay is
provided in the announcement email.

0 Liveand archived all hands meetings with company |leaders. Participants
may ask questions. Those who are unable to attend can listen to the replay
and learn from the presentation and the questions posed to the leaders.

0 Knowledge connections are cross department meetings held on topics
important to consultants.

0 Self-study isalso asource of informal learning.

Victoria believes her company is outstanding in supporting her work and the work
of all itsvirtual employees. The company provides workers with the technological
support they need while keeping a watchful eye on reducing costs.

Eric enjoys virtual work when it is buttressed by informally or formally
established guidelines and criteriafor communicating. Helpful guidelines specify
what types of tools employees will use to accomplish work goals.

Eric uses the telephone, instant messaging, and NetMeeting to collaborate with his
team members. Video conferencing is not provided, but Eric does not seeit as
essential.

Work task and degree of urgency usually determine which technological tool is
used. Quick and simple knowledge sharing is accomplished viainstant messaging,
email, or the telephone, and, of those three tools, instant messaging is used for
issues requiring immediate attention. NetMeeting is more appropriate for formal
exchanges where document sharing and audio are necessary.

Eric prefers email when reflection is required.

Trust isimportant in developing positive relationships with virtual team members,
and trust is built through establishing common ground. Trust can be accomplished
from a distance by getting to know personal details about your virtual team mates.
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When trust exists, you're less likely to experience miscommunication of tonein
text-based interactions.
Instances of informal learning:

0 Eric has had informal and formal mentoring relationships with virtual
coworkers facilitated by various technologies, especially the telephone.

0 Knowledge sharing and management is common within Eric’s current and
previous organization. Information is housed on the company’ s shared
drive. Access to documentsis customizable.

o Eric admitsthat face-to-face informal discussions are arich source of
informal learning, but expresses that technology is facilitating a gradual
shift in peopl€e’ s dependency on face-to-face contact. Eventually informal
discussions that lead to informal learning will be more commonly
mediated by technology.

Having web cams to convey visual cues such asfacia expressionsisaway to
improve technology.

Eric believes that there is much to be learned and accomplished from virtual
relationships, so employees should not be hesitant to let technology assist themin
expanding their relationships and experiences with geographically dispersed
coworkers.

In her previous position, Gigi maintained team web sites for two virtual teams: an
executive team and an advisory council. She would upload documents, such as
meeting agendas and notes, to the web sites. Thistechnologically facilitated
knowledge sharing and management would keep all team members current on the
status of the project, although she seriously doubts that team members accessed
these documents between team meetings. The executive team also communicated
and collaborated by editing and exchanging documents using email and Word
documents with changes tracked.

To facilitate the work of the international student exchange, Gigi and her
globally-dispersed team members use a number of technologies. Instant
messaging is commonly used even when a team member may be physically
located directly across the hall. IM facilitates short, simple knowledge sharing
that may be unnecessarily time consuming if other technologies are used. Team
members also have web cams but don’t use them often. During the planning phase
of the project, video conferencing was heavily used and their collaboration was
significantly improved because of it, but scheduling the virtual meetings was
difficult.

Gigi is a self-confessed multi-tasker who is constantly using email and IM. She
also uses voice chat which alows team mates to hear one another’ s voice viathe
internet.

Gigi believes collaboration is fueled by investment. That investment can be
financial or emotional in nature, although emotional investment is much stronger.
Trust in virtual relationships isimportant but investment is a stronger concept.
Investment is built by “water cooler experience” aso known as face-to-face
bonding. Investment may occur when workers are virtual, but it isaband aid and
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John

will never be as strong as investment built through shared face-to-face
experiences.

Face-to-face contact isimportant. Without it, your image or impression of your
fellow virtual worker will not remain three dimensional.

The nature of the person is an important factor to collaboration. Collaborators
must be willing to share “local knowledge”. That is, they should share what is
happening at their respective organizations as it impacts the success of the project.
They must also be willing to put aside their egos and be able to share failures,
successes, and lessons learned with team members.

In Gigi’swork with creating an annual education-related publication, she recruits
authors and prepares their work for publication by using email, tracked changesin
Word, and the telephone. Her experiencesin this position have led her to
discover that virtual networking isn't as powerful as face-to-face networking. She
cites how going to a conference to recruit authors for her publication was more
fruitful than sending out emails. She also tells how using the telephone sparked a
relationship between herself and a potential author, but how meeting in a virtual
space and sending a follow-up email did not result in her landing an article. She
says the technology eventually broke down.

Many technologies facilitate the work of virtual team members.
Videoconferencing is used 10% of the time. Email is used 60% to 80% of the time.
Groove, acomprehensive tool that promotes collaboration between virtual team
members, is John’stool of choice.

Groove’ s features include shared calendars, file sharing, instant messaging,
desktop sharing, project management, and document sharing/automatic
synchronization. The organization provides thistool to every virtual team member,
including contract workers. John’s only criticism of the technology is that it
should be cross-platform.

Chat has some use but when clear milestones and regular meetings are set it is not
very necessary. It can lead to micro-managing.

Email is not avery valuable tool. The sheer number of emailsin oneday is
overwhelming and can be such a distraction that it limits productivity. Email is
best for short, uncomplicated communication and nothing should ever be written
in an email that you wouldn’t want the whole world to see. In some instances,
email |eads to misconceptions when the wrong words are used, such as asking
instead of telling or criticizing versus commenting.

John says, “It’ s about using the attributes of the mediafor the intended
outcomes.” For example, Groove is excellent for project management but
complex discussions should be held over the phone or using videoconferencing.
Developing rapport and trust among virtual team members who are experts in
their respective fields is extremely important. It gives them the ability to give and
receive constructive criticism. That rapport is best initiated through face-to-face
contact.

Instances of informal learning:
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Rita

o0 Groove alows everyone to “be on the same page’ as they develop mutual
knowledge and understanding about the status of the project, assigned
tasks, and task progress. Groove provides an accountability and visibility
that islost through email alone.

0 Groove aso allows multiple users to mark up adocument in real time
which was especially useful in planning the physical layout of atraining
session.

0 Groove issuch acomplex tool that alot of trial and error was used to
become familiar with its capabilities and to decide which capabilities are
most appropriate for which tasks.

0 Experience proves that face-to-face coaching at the beginning of a project
is essential to establishing project expectations and building relationships.
Increased performance is the end result.

Virtual workers need to be self-regulated, self-motivated, and able to prioritize
and carry out tasks. Virtual workers should also establish frequent intervals of
communication with fellow team members.

Document sharing and management are vital in the functioning of alaw firm.
Rita's firm employs a number of technologies provided by third party vendors to
help its attorney’ s produce and manage their documents. The firm uses vendors to
synchronize trial videos with paper transcripts and upload and catalog electronic
discovery documents into searchable databases. Attorneys can search through
documents relevant to their case and download them to their handheld devices.
Ritafeels the technology could be improved if it were integrated into a
comprehensive system that would house all of their documents. The cost of such a
system is too expensive and would cause the firm to pass that expense on to the
client, which it is reluctant to do.

Other technologies include email and an intranet office portal with a searchable
database.

Instances of informal learning:

0 Virtual co-counselors and attorneys at Rita' s firm hold videoconferences
where they collaborate. Videoconferencing is also used for teaching
members of the firm how to use software applications. Rooms equipped
with videoconferencing have Plasma TV's and cameras that detect and
automatically turn toward the current speaker in the room.

0 Teeconferencing is common. Once it was used to coach aforeign client
through using the firm’' s repository system.

0 Attorneysuse Live Note, an application that allows an attorney to log-on
and view acourt reporter’s notes in real-time, to “watch” what’s going on
during atrial at another location.

The firm invests heavily in technology. They hired an information systems
specialist with alaw degree to choose and manage technologies used at the firm.
Ritarefersto research studies that show electronic document collection and
management significantly reduces the cost per case as compared to paper
document collection and management.
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Rita says that because she comes from a computer background, she views
technology very positively and saysit allows her to multitask and increases her
productivity.

Relationships between virtual workers are important and built through common
courtesies like saying please and thank you and a general comfort with working
with others through technology.

The firm is working on establishing a number of technology-related and case-
related best practices to be shared across the firm. Each case manager isgiven a
section to write.

Rita advises those thinking about becoming a virtual worker to develop aclear
understanding of the technologies they will work with, so that they can easily
solve any problems they may encounter. She also advises them to be courteous to
their virtual team mates.
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Code

APPENDIX F: SAMPLE OF CODED INTERVIEW TRANSCRIPT

D

TurE

Data
I did some designing for him, answered his questions that wav. He was
a remote emploves as well,

Notes

FJo6

38

90.

S0 you guys again used primarily instant messaging and Net Meeting?

13110

06

38

91.

We used alot of Net Meeting, he and I, because we wanted to share
some code programming language, actually write the scripts that make
computer programs work. We would share that together sowe could
see fhe development in programming tool so that we could see what we
were talking about So we used Net Meeting a lot. but a lot of mstant
messaging and a lot of phone calls.

Also coded as 12150 use of
virtual meeting svstems

12150

06

38

We used alot of Net Meeting, he and I, because we wanted to share
some code programminke language, actually write the scripts that make
computer programs work. We would share that together so we could
see fhe development in programming tool so that we could see what we
were talking about So we used Net Meeting a lot. but a lot of mstant
messaging and a lot of phone calls.

Also coded as 13110
mentoring

FJ06

39

23.

Was that mentoring relationship encouraged by your managers? Was i
formal, or did vou guys just strike it up yourselves?

13100

06

39

04,

We struck it up ourselves.

16300

None of my remote employee skills have been fostered by management
or the company. I never took amy classes. Theyv ve never been formal
about how we do it. Whatever works for ys,

FJ06

40

26.

Do you in some cases wish that they would take more of a lead, and
mayvbe give you guys a list gf best practices, or check wp on you and say,
how s the technology working for You, is there anything else that you
need? Do you feed like they support You enough?

16300

06

0

oF.

I feel they support me by trusting me enough not to get involved. When
management gets involved they tend to make things overly complicated.
I can give vou a perfect example. That instant message tool that I told
vou about that we use, thev've been trving to get rid of that tool and

Grass roofs technology
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APPENDIX G: FINAL CODING SCHEME

10000 Participant Background

e 10100 education

e 10200 previous work experience
e 10300 previous VT experience

e 10400 current position

o
o
o

10410 degree of virtuality
10420 VT composition
10440 physical work space and equipment

11000 Virtual Work

e 11100 motivation for working virtually
e 11200 perception of virtual work

o
o
o
o

11210time

11220 productivity
11230 nature of job
11240 nature of person

e 11300 perception of VW by others
e 11400 adviceto other VW
e 11500 work experience as afactor for successin VW

12000 Collaborative Technologies

e 12100 Use of

(0]

O o0Oo0o

o

o
(0}
o

12110 email/listserv
12120 chat/IM/voicechat
12130 teleconferencing
12140 video conferencing/webcast
12150 virtual meeting/team spaces (integrated systems)
= 12151 handheld devices
12160 discussion boards
= 12161 wikis
= 12162 blogs
12170 knowledge repositories/shared drives/intranet/internet
12180 telephone/Vol P
12190 desktop sharing

e 12200 Perception of

(0}

O o0Oo0o

o

12210 email/listserv

12220 chat/IM/voicechat

12230 teleconferencing

12240 video conferencing/webcast

12250 virtual meeting/team spaces (integrated systems)
= 12251 handheld devices

12260 discussion boards
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= 12261 wikis
= 12262 blogs
0 12270 knowledge repositories/shared drives/intranet/internet
0 12280 telephone/VolP
0 12290 desktop sharing
12300 Recommendations for improvement

13000 Informal L earning Instances
e 13100 Collaboration thru technology
0 13110 mentoring
13120 networking
13130 coaching
13140 knowledge sharing/demo
13150 knowledge management
13160 trial and error
13170 problem solving
13180 document editing
0 13190 planning
e 13200 Self-directed
0 13210 writing lessons learned/reflection
0 13220 use of archived documents

O O0OO0OO0OO0O0O0

14000 Perceptions of Informal Learning

15000 Relationships with VT Members/Clients
15100 importance of trust

15200 building trust

15300 importance of relationships

15400 building relationships

15500 setting expectations

15600 emoational investment/feelings

16000 Organizational Context

16100 culture

16200 mission/philosophy

16300 support

16400 incentives/rewards

16500 expectations of the org for VW
16600 managing/leadingaVT

17000 Visua Cues
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APPENDIX H: SAMPLE OF MASTER TABLE FOR CROSS-ANALY SIS

Code 1] Q# Tumre? Data Notes
conversation, talking with someone and hearing their voice, and then
from there through emails and stuff vou kind of get a feel.. I think the
trust is already established through the telephone corversation and then
the emails typically you understand where that person is coming from.
There's more trust as vou said established to prevent from
misunderstanding.

15200 10 28 84| I'will tell you if you never meet face to face you don’t ever have a 3 Also coded as 17000 visual
dimensional relationship or image of that person on the other side. Your | cues
relationship and your image of that person will remain 2 dimensional.

13300 08 13 37. | I'm a relationship person. I manage projects, and [ think it's essential. I
thirik it’s one of the most important things vou can have is client
relationships, people management.

13300 1 11 47. | Then social relationships are still very, very important. So in Groove Technology task
social relationships are not as important when it s more for archival, confimmim; also coded as
quality. consistenicy of message, you know, historical doouments, 13170 problem solving and
maintaining project management. When we make decisions we geton | 11200 perception of virtual
that phone or we video conference or we're using Groove as an work
appendaze tool. See the difference?

15300 1 12 38, | It's very difficult to develop a rapport when we have ateam of six Egoas a barvier to
people developing a scope document and you have to critique each collaboration” Lice in
other, there’s apedagogical expert, the subject matter expert. standard Gigi's bwerview with the
expett, and there are several of each, and they make a sixty page professors. Expertise as a
planning document. scope documernt that talls about what we're going | barrier o collaboration?
to do, how we're going to measure it, what the outcomes are, stuff like also coded 13160 trial and
that. Before you actually malke the product.__it’s just zood instructional | error
desizn, if they don’t now one another, if they have not worked with
each other before which is what the case would be moving forward, they
don’t feel comfortable enoush to speak frankly, professionally,
constructive criticism of the ofher person’s work. But that is essential.

135300 12 17 33 The other thing that I would probably advise them is that. it’s good to Also coded as 11400
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