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1. THE TRANSFORMATION OF COMMUNITY

Community has traditionally been anchored in local, neighborhood interac-
tions and enshrined as a code word for social cohesion. “Community” usu-
ally connotes people socially and cognitively encapsulated by homogeneous,
broadly embracing groups (Hillery, 1955; Wellman, 2001a; Wellman, 2002;
Wellman & Leighton, 1979). People in group-based societies deal principally
with fellow members of the few groups to which they belong: at home, in
school, in the neighborhood, at work or in voluntary organizations. They work
in a discrete work group within a single organization; they live in a household
in a neighborhood; they are members of one or two kinship groups; and they
participate in structured voluntary organizations: churches, bowling leagues,
unions, and the like. There have been fears since the Industrial Revolution that
traditional group-based community has been “lost”. From the early 1960s,
the balance of analysis swung away from bewailing this purported loss of
community to using ethnographic and survey techniques to discover the per-
sistence of neighborhood communities. In the 1970s, analysts began realizing
that communities were flourishing outside of neighborhoods. The prolifer-
ation of cheap and efficient transportation and communication networks in
the developed world has increased the velocity of transactions and fostered
interactional density. This allows contact to be maintained with greater ease
and over longer distances. Since the 1970s, many studies have documented a
change from local to long-distance community, with little interaction across
the intervening territory between places. Few neighbors are known, and most
friends and relatives live elsewhere (Fischer, 1982; Wellman, 1997; 1999a, b;
Wellman & Leighton, 1979).

In the Internet age, communities and their networks have spread through
the information commons. As computer-mediated-communication spread
through academic communities, new uses for it were imagined. With learning
as one of the primary missions of academic institutions, it is not surprising
that virtual learning environments were developed. The context of the devel-
opment of virtual learning environments have been influenced by a myriad
of scholarly communities and networks and the virtualized relationships they
provide. Our understanding of those networks can be increased through re-
searching networked scholarship.
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2. INVISIBLE COLLEGES AND SCHOLARLY NETWORKS

Scholarly networks have existed since at least the Middle Ages. Remnants
of the correspondence of ancient scholars such as Desiderius Erasmus, St.
Thomas More, and others reveal that scholarly networks communicated ac-
tively during the Renaissance, continued through Enlightenment, and contin-
ues today.

The 19th-century’s increase in the scale of scholarship and the Industrial
Revolution’s turn toward hierarchical bureaucratic organizations narrowed the
focus of scholarly societies, professionalizing education, and restructuring the
universities. The main bases for scholarly organization became spatial prox-
imity or disciplinary affinity. Most scholars work in physically compact uni-
versities (or similar research centers), where they meet students and colleagues
face-to-face. Yet, universities and their departments are polyglot, physically
compact bureaucracies geared for organizing teaching and for administering
costly resources. A department’s faculty is intentionally diverse in order to
serve the perceived needs of students and the public in a smorgasbord of ar-
eas. This diversity also means that university departments often are too large
and diverse to be suitable venues for scholars wanting to discuss a specific
problem area.

The 20th-century’s proliferation of research, researchers, and research pub-
lications has meant a global increase in the number of specialists in each area.
Increased specialization means that the scholars most interested in each other’s
work usually live elsewhere because few universities care to employ two ex-
perts on the same subject. Intellectually kindred souls find each other by
forming professional associations within their discipline or interdisciplinary
interest area. Such associations are rarely local, except on a small scale or
when disciplinary associations are foregone in favor of transdisciplinary ef-
forts. Scholars must go to (often-great) lengths to communicate with distant,
kindred souls. Rather than wait impatiently for replies or discussions of their
findings, they go to conferences, read periodicals, or circulate preliminary
thoughts and findings via attachments, web-postings and blogs. In addition to
formal associations, the narrowed focus of scholarship and the limited number
of faculty in local proximity has fostered the proliferation of extra-university
networks to support the interests of individual faculty members.

As scholars get used to seeing each other at conferences and journals and
develop the habit of discussing each other’s work and perhaps collaborating,
all or part of their network becomes crystallized as a less amorphous invisible
college, defined by a shared interest in a specialty and by ties of friendship,
information, advice, and collaboration. The long-standing practice of schol-
arly communication in these networks is the foundation for understanding
development and change in the academy.

Studies of scholarly networks have increased since the early 1960s when
Price (1961) coined the term “invisible colleges” to describe the patterns and
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structure of scholarly networks [see also Crane (1972)]. Such invisible colleges
“function as a scholarly in-group within a given specialization”, their research
“facilitated by informal exchange of information through contacts within this
social network at conferences and other forums” (Gresham, 1994: 38). Their
structures are networks with crosscutting ties between sets of scholars on both
the core and the periphery. The informal nature of these invisible colleges
affords flexible, adaptive structures for exchanging and evaluating new ideas.
Their lack of formal structure means that communication depends on the
structure, frequency, and quality of scholarly ties.

Invisible colleges provide forums for sharing, disseminating, and testing
new ideas, as well as for exchanging information about teaching, research,
funding opportunities, academic bureaucracies, and personal situations. They
promote scholarly identity and purpose and stimulate discussion of the-
ory, methods, and findings. Ideas get transmitted more quickly and innova-
tively than in formal journals constrained by publication lags and orthodoxy-
promoting refereeing, though this too is changing in the online era. Typically,
they contain:

� a core group of elite scholars;
� a high degree of communication through formal (conferences, papers)

and informal channels among members;
� frequent communication between prominent core scholars and subsets

of less prominent, non-core scholars;
� interactions among core members and their adherents hold the invisible

college together;
� contacts between members of invisible colleges and outsiders enable

mutual exchange of information.

3. WIRING SCHOLARLY NETWORKS

Rapid developments in computer-mediated communication are associated
with a paradigm shift in the ways in which institutions and people are con-
nected. This is a shift from being bound up in small groups to surfing life
through diffuse, variegated social networks. Although the transformation be-
gan in the pre-Internet 1960s, the proliferation of the Internet both reflects
and facilitates the shift. To facilitate the design of communication tools to
aid scholarly communication and online-learning behavior, it is useful to
understand the social structure of scholarly networks, the types of media
used by these networks, and the conditions under which different media are
used.

Much social organization no longer fits a group-centric model of society.
Work, community, and domesticity have moved from hierarchically arranged,
densely knit, bounded groups to social networks. In networked societies,
boundaries are more permeable, interactions are with diverse others, linkages
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switch between multiple networks, and hierarchies are flatter and more
recursive. People maneuver through multiple communities, no longer bounded
by locality. Organizations form complex networks of alliances and exchanges,
often in transient virtual or networked organizations (Bar & Simard, 2001).

How people learn is becoming part of this post-industrialization paradigm
shift. There has been some move away from traditional classroom-based,
location-specific instruction to virtual-learning environments. There has also
been some move away from teacher-centered models of learning to student-
centered models and somewhat flatter hierarchical relations have arisen. Ge-
ographically and spatially dispersed learning is part of this shift. Learning
has moved beyond traditional many-to-teacher correspondence and educa-
tional television courses to computer-supported many-to-many or distributed
learning.

Even before the development of the Internet, cars, planes, phones, and
text-based computerized communication supported substantial communica-
tion and collaboration among physically dispersed scholars (Finholt, 2001;
Finholt et al., 2002). The advent of the Internet has especially placed fewer
constraints of time and place on communication. Scholars can stay in their
locale to connect, interact, and collaborate with each other over great dis-
tances (Assimakopoulos & Macdonald, 2002; Finholt, 2001; Koku et al.,
2001; Matzat, 2004; Mutschke & Quan-Haase, 2001). Now-traditional email
and Web sites are being joined by online audiovisual technologies support-
ing collaborative work (Barrett, 2000; Churchill et al., 2001; Ragusa &
Bochenek, 2001). Distance education programs offer a variety of courses,
supplementing traditional means of instruction with computer-mediated lec-
tures, discussions, activities, and projects (Harasim et al., 1995). In some
cases, computer-mediated communication has enabled the operation of entire
university programs online (Acker, 1995; Noam, 1998). Instead of univer-
sity faculties localized at their university departments, virtual faculties, for-
malized “collaboratories” link far-flung scholars, institutions, and research
centers (Finholt, 2001). Even more prevalent are Informal collaborations
among scholarsi located in different universities that sometimes span the
globe.

Computer-mediated communication is providing a technological basis for
new forms of spatially dispersed, loosely bounded, networks of scholars that
are more connected than the fitful, amorphous relationships of the past and
less physically proximate and bureaucratically structured than contemporary
universities. These networks of scholars are closer to the idea of the invisible
college, and perhaps before the invisible college arose—the republic of letters.
Those institutions were distributed networks of intellectuals and scholars that
shared knowledge and communicated with each other over large distances.
Of course, the velocity of communication is now more rapid; distant scholars
stay in touch more; and instant messaging, email, and attachments fill gaps
between face-to-face meetings.
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The possibility for all to communicate rapidly with all via Internet tech-
nologies, no matter where located, has created hopes that peripheries would
become as well-connected as centers. As distance matters little for computer-
mediated communication, spatial isolation should not be a problem, though
other barriers still exist, such as those based as on language or state policy.
As all become connected to all, formerly disconnected persons, groups, and
branch campuses should be as able as those at the center to communicate
with others. This should affect the structure of scholarly networks: As email,
instant messaging blogs, and attachments of text and data help to maintain
direct ties, social density increases and the periphery—whether spatial, social,
organizational, or scholarly—can become better connected with the core or
cores, should a plurality of centers develop.

Research has shown that computer-mediated communication supports
a range of instrumental, informational, social, and emotional exchanges
in work and leisure contexts (e.g., Baym, 1995; 1997; Rice et al., 1998;
Wellman & Gulia, 1999; Quan-Haase & Wellman, 2004; 2005). Building
on this work, there is a need to understand the types of interpersonal interac-
tions, multiple exchanges of material and emotional support, intimacy, trust,
and self-disclosure that characterize learning communities online and offline
(Granovetter, 1973; Haythornthwaite, 2002; Haythornthwaite & Kazmer,
2002; Marsden & Campbell, 1984; Wellman, 2001a; Wellman & Berkowitz,
1988).

The changes in how people socialize in the network society have created
a need to develop new models for conceptualizing and measuring commu-
nity. Considering that socializing occurs beyond the boundaries of the local
neighborhood, workplace, or school, useful approaches define community not
in terms of locality, but as social networks of interpersonal ties that provide
sociability, support, information, a sense of belonging, and social identity
(Castells, 2000; Wellman, 2001a; Wellman et al., 1988). By examining peo-
ple’s social relationships independently of narrowly defined boundaries based
on location, researchers have discovered that many people live in long-distance
communities (Wellman & Wortley, 1990). Thus, this evidence suggests that
industrialization did not destroy community, but helped transform its compo-
sition, practices, attitudes, and communication patterns. This finding parallels
what we might assume: virtual learning environments will not destroy learning
or scholarly communities but will transform them to some extent.

Social network analysis provides an approach that can facilitate under-
standing communities. Viewing community as comprising social networks of
relations enables analysts to examine the types of interactions—such as in-
formation, emotional support, material support, companionship—which af-
fect online communities. It facilitates the assessment of the extent to which
computer-mediated communication supports online learning communities
with low levels of centralization and hierarchy (Ahuja & Carley, 1999;
Haythornthwaite & Kazmer, 2002).
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4. SOCIAL NETWORK ANALYSIS OF COMPUTER SUPPORTED NETWORKS

Much research on computer-mediated communication has focused on how the
characteristics of different communication media affect what each medium
can convey (Garton, et al., 1998; Wellman & Haythornthwaite, 2002). Such
characteristics include the richness of cues a medium can convey (for example,
whether a medium is text only such as email or also includes visual and audi-
tory cues), the visibility or anonymity of the participants (video-mail versus
voice mail); whether communications identify the sender by name, gender,
title; and the timing of exchanges (e.g., synchronous or asynchronous com-
munication). Until recently, social scientific research into computer-mediated
communication has concentrated on how individual users interface with com-
puters, how two persons interact online, and how small groups function on-
line. Much less attention has been paid to how computer networks fit into
the broader social networks and contexts in which these individuals, duets,
and groups are connected. Yet, the social relationships that people have with
each other are embedded in social networks that affect their social resources,
mobility, happiness, and work habits (Wellman, 1999a; 2001a).

Social network analysis stresses the importance and patterns of relation-
ships among interacting units: people, organizations, states, etc. The social
network approach enables analysts to go beyond viewing relationships only
in terms of groups and isolated duets. It incorporates into research a set of
structural variables such as the density, clustering, heterogeneity, and multi-
plexity of networks (Ahuja & Carley, 1999; Berkowitz, 1982; Scott, 1991;
Tindall & Wellman, 2001; Wellman, 1998; 1999a; Wellman & Berkowitz,
1988; Wasserman & Faust, 1994). Social network analysts have developed
procedures for seeing how different types of relationships inter-relate, detect-
ing structural patterns, and analyzing the implications that structural patterns
have for the behavior of network members. For example, the fact that Person
A and Person B interact online may be understood better if one takes into
consideration their offline reporting relationships to Person C, the company
Vice President.

Thinking about relationships in terms of social networks rather than in
groups can allow analysts to examine the social contexts of online relation-
ships and focus on the potential of computer-mediated communication to sup-
port less-bounded, sparsely knit interactions (Fulk & DeSanctis, 1995; Fulk
et al., 1987; Rice et al., 1990; Wellman & Gulia, 1999; Wellman et al., 1996).
For example, analysts may enquire whether there is a core and periphery in a
particular network structure and then examine how involvement in such struc-
tural blocks helps explain the behavior and attitudes of network members. For
example, do peripheral people send more email and do they communicate
only with members of their own clusters or with others?

Network analysts also look at both whole networks and personal networks
(Wellman & Berkowitz, 1988). Whole network analyses look at patterns of
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relationships in a social system, be it a set of scholars or a set of states. Personal
network analyses look at each person’s own network, such as how the networks
of different scholars vary.

The social network approach has developed a battery of concepts and meth-
ods that can aid analysis of communities, online and offline. Using examples
from online communities in general, and learning communities in particu-
lar [the next section of this chapter], this subsection examines the usefulness
of social network concepts such as range (size and heterogeneity), density
and boundedness, centrality, tie strength, and multiplexity (multiple roles) for
understanding online communities and social relationships.

4.1. Network Range (Size, Heterogeneity)

The concept of network range pertains to the size and diversity of the popula-
tion within the network’s boundaries (Burt, 1983; Haines & Hurlbert, 1992).
Networks with high range (large, heterogeneous) are good for seeking and ob-
taining new resources (Wellman, 1999a; Newman, 2001). On the other hand,
networks with low range (small, homogeneous) are able to conserve resources
and information within their boundaries.

Computerized conferences, newsgroups, and listserves facilitate and in-
crease the range of social networks (Smith, 2000). The asynchronicity and
relatively inexpensive cost of online communication transcends spatial and
temporal limits, enabling system users to communicate over different time
zones and maintain contact with their weak ties. Therefore, online commu-
nication links can increase the range of social networks. Given that email
relationships have few social cues and social presence, the only personal de-
tail that communicators may initially know about each other is their email
addresses and signatures. Such limited personal information allows devel-
opment of relations based on shared interests rather than on shared social
status (Hiltz & Turoff, 1993). This may flatten the hierarchy of status found in
communities and other learning environments, thus fostering more interaction
among more people.

4.2. Centrality

Network centrality indicates the extent to which certain network members are
prominent in a given network in terms of connectivity among network mem-
bers. Centralization scores (measured as percentages) measure how variable or
heterogeneous are the individual network member centrality scores. It records
the extent to which a single network member has high centrality scores, and
the others have lower scores. A high centralization score means a network’s
activity centers on a particular member.
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Scholars who have high degree centrality are those with many connections
with other network members. Such scholars are involved in relations with
many others and could be recognized by other scholars as major channels
of scholarly information and activity. Well-connected network members usu-
ally play key roles in shaping the behavior and perceptions of others in the
network, particularly in the diffusion of innovations and the use of available
media (Rogers, 1983; Valente, 1995). Central network members tend to use a
variety of media (Haythornthwaite & Wellman, 1998), have the most positive
experiences with media use (Papa & Tracy, 1988), be early adopters of new
information systems, and facilitate the development of critical masses of users
for the systems (Rice, 1997; Rice et al., 1990).

When directionality is taken into account, there are two kinds of degree
centrality: In-degree centrality measures how many other network members
report having a relationship with a specified person. For example, others men-
tion scholars with high in-degree centrality as people they approach for advice
or discussions. Thus, in-degree centrality is one measure of the prestige of
a network member. In contrast, out-degree centrality measures how many
other network members a person reports being connected with. Thus, it is an
indicator of the extent to which a scholar reports reaching out to others.

Betweenness centrality measures the extent to which a network member oc-
cupies a location between others in the network. Persons with high between-
ness are often positioned in the collaborative and communication network
between people who are not directly connected. Network members with high
betweenness facilitate communication and information flows. They broker
information, link otherwise disconnected scholars, and transmit information
across disciplinary and organizational boundaries (Ahuja & Carley, 1999;
Burt, 1992; Orlikowski & Barley, 2001; Tushman & Scanlan, 1981). Thus,
scholars with high betweenness are in powerful collaborative and communi-
cation brokerage positions between otherwise disconnected scholars.

Central scholars are better able to control and diffuse information. They
also are better able to sustain more central communication roles because of
their prestige, popularity, and grant funding (Crane, 1972). This has positive
feedback effects, leading to increased conference attendance, speaking en-
gagements, and interaction with disparate others (Perry & Rice, 1998). All
of these interactions expose scholars to more ideas, make them better known
within professional and policy circles, and popularize their research. This sus-
tains the cycle of centrality and prestige because central scholars are better
able to respond to promising ideas, influence the direction of policy, and retain
funding.

Central scholars tend to have a more sophisticated level of knowledge of
the things worth knowing: the debates and lore that are crucial for leading-
edge scholarship. While peripheral scholars may be apt to discover new
ideas because of their connections to other scholarly communities, central
scholars may introduce such peripheral ideas into the mainstream or else

1436



the ideas otherwise might lack attention or awareness within scientific com-
munities (Perry & Rice, 1998). Thus central scholars both disseminate and
filter, for as Erickson (1996) suggests, one of the useful consequences of
being in the center is that central people know what they can afford not to
know.

4.3. Density

The density of a social network is the extent to which its members are in
direct contact with one other. Hence, the rate of information flow in networks
partly depends on whether networks are densely or sparsely knit. Densely
knit, bounded networks (i.e., “groups”) usually experience frequent contact
among members. In such networks, most relationships remain within the
population, with the exception of a few boundary spanners and gatekeepers
who maintain links outside. Frequent contact within these groups and the wide
range of group activities fostered by members create close relationships among
members.

In contrast, members of sparsely knit networks have many ties with people
who are more closely linked to other networks. Ties in such sparsely knit
networks tend to be more variable than those in densely knit networks in
terms of what network members do together, how supportive they are, and
how frequently they interact (Danowski, 1986; Wellman, 1997).

Computer-mediated communication supports both densely knit and
sparsely knit networks. Focused task and work groups, MUDs and some
moderated newsgroups, and listserves are densely knit communities. As they
develop, they often evolve rules and leadership structures and require atten-
tion and commitment from their members (Kollock & Smith, 1998). Message
management features of email systems can increase network density and en-
able friends and colleagues to keep informed. Third parties spread the word
about who has help, who needs help, who has been helpful in the past, and
who has been a free rider. Forwarding communications to third parties also
provides indirect connections between previously unconnected people. Ease
of direct reply can then transform a transitive, indirect tie to a direct tie.

Computer networks also support sparsely knit networks. Participants can
send email to anyone whose address they know, and they can simultaneously
belong to multiple discussion lists and chat groups. They can engage in dif-
ferent kinds of discussions about different subjects on different lists, varying
their involvement and commitment in different work groups, maintaining con-
nections with distant acquaintances, and forming new ties with strangers. In-
formation may come unsolicited through blogs, distribution lists, chat groups,
forwarded messages from friends, and direct e-mail from strangers con-
nected through mutual ties. Sparsely knit networks are usually connected
through weak ties to a variety of social circles. Hence, they are more apt to
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be sources of new information and potential alliances (Granovetter, 1973;
1983).

4.4. Tie Strength

The strength of a tie is a multidimensional construct comprising social close-
ness, voluntariness, and multiplexity. Some scholars also add frequent contact
to the defining criteria (Granovetter, 1973; 1983; Wellman & Wortley, 1990).
Strong ties often provide more support and information, and a sense of be-
longing. However, Granovetter contends that weak ties are useful for specific
purposes. He argues that people belong to clusters of others with whom they
have strong and weak ties. Information circulates at high velocity within these
clusters, and each person tends to know what other cluster members know.
Hence, the spread of new information, ideas, and opportunities often comes
through the weak ties that connect people in separate clusters.

Some studies have focused on the effect of tie strength on the flow of
resources and information among scholars. Friedkin’s (1980, 1982) study of
university faculty contrasts the importance of strong versus weak ties for
information flows. He shows that in the aggregate, the large number of weak
scholarly ties contribute significantly to information flows. Although strong
ties provide much information about activities within an organization, weak
ties provide useful information about activities outside of a work group or
organization (Levin et al., 2002).

Despite e-mail and IM’s limited social presence and absence of social
cues, their ease and ubiquity supports strong, frequent, supportive, and com-
panionable contact (Garton & Wellman, 1995; Kling, 1996; Nie et al., 2002;
Rheingold, 2000; Sproull & Kiesler, 1991; Quan-Haase & Wellman, 2004;
2005; Wellman & Gulia, 1999). So, strong and supportive are some online
relationships that some participants in an online group came to feel that
fellow members were close friends (Bastani, 2001; Hiltz & Turoff, 1993;
Kendall, 2002). Concerns about how computer-mediated communication sup-
ports strong ties ignore the many relationships that combine online and offline
communication. Computer-mediated communication is often used to maintain
contact between face-to-face meetings and phone calls. Indeed, computer-
mediated communication often coincides with in-person meetings, fills in
gaps between, and helps arranges future meetings. Conversations began in
one medium and drift to another. For example, computer scientists and pro-
grammers working in the same physical space often communicate by email
and IM as well as in-person (Haythornthwaite & Wellman, 1998; Quan-Haase
& Wellman, 2004; 2005). Learning communities are no different, with friend-
ship and informal relationships—online and offline—being the fluid that lu-
bricates the formality of collegial and academic collaborations (Carley &
Wendt, 1991; Glanz, 1999; Gresham, 1994; Grimshaw, 1989; Toren, 1994).
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5. TECHNET: A SCHOLARLY COMMUNITY

TechNet is a network of scholars and professionals in a North American
university interested in a coherent set of issues at the intersection of the social
sciences, humanities, sciences and engineering. It began informally in the
early 1990s as a scholarly network at one university and formally became a
university research institute “a visible college” in the mid-1990s (Nazer, 2000;
Walsh & Bayama, 1996). TechNet’s goals are to:

facilitate an intellectual community of scholars, researchers, and students
from a number of disciplines;

facilitate appropriate partnerships with other universities, the private sector,
non-profit organizations, and government;

afford the intersection of the relevant disciplines a more prominent place
and role within the university;

create and support colloquia and lecture series;
facilitate visits to the university of distinguished scholars and re-

search working in these areas and to increase support for graduate
students;

establish one or more appropriate funded chairs and professorships;
create additional relevant courses, and increase awareness of existing course

that cross disciplinary boundaries;
create a new collaborative degree program;
develop and offer short professional development courses for industry and

society.

TechNet’s activities have been guided by a multidisciplinary steering com-
mittee that meets monthly. Membership in TechNet is voluntary and open to all
faculties with an interest in TechNet’s domain. At the time of our data gather-
ing at an early stage of TechNet’s development, administration was informal,
with only one part-time paid administrative assistant. There were 24 members
of TechNet—from the social sciences, physical sciences, medical sciences,
humanities, and engineering. Members of TechNet organize and meet in a
variety of online and offline forums to exchange ideas, to discuss emerging
research, and to socialize. Some of these are weekly multidisciplinary semi-
nars, annual conferences and symposia, retreats, end-of-semester/year parties.

TechNet is a scholarly network or more broadly, a community of practice
with a shared history and cosmology (Barab & Duffy, 2000). Many founding
members and some other members were initially linked through participation
in joint research, conference attendance, reading the same journals, mem-
bership in university committees, and advising on graduate student projects.
TechNet is also linked with other communities interested in the intersection
of the humanities, social sciences, and technology. As one member explains
in an interview:
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The ways that an entire citizenry can be much more actively and suc-
cessfully involved in knowledge development and knowledge society is
the core interest of mine and that of a number of TechNet members. I just
think that this interest is grossly under-represented in the kind of work
that is done in the university and underrepresented in formal structures.
There are lots of faculty who are doing exciting things, but there are no
formal structures to network together.

6. RELATIONSHIPS AND NETWORKS IN TECHNET

To learn more about TechNet, one of us (Emmanuel Koku) interviewed all 24
TechNet members in 1997–1998 about their work, friendship, and media use
inside and outside of TechNet, asking members to describe their scholarly and
social relations with each other TechNet member. This elicited reports about
405 pairs of scholars: their work relationship, social closeness, friendship,
frequency of scholarly communication, and type of communication media
used. Although much of these interviews are analyzed statistically, we also
rely on notes of conversations held during the interviews and Wellman and
Koku’s own active participation in TechNet [this section summarizes material
presented in Koku and Wellman (2004); see also Koku et al. (2001)].

TechNet scholars report having an average of five “friends” within
TechNet (22% of the total membership), 10 “colleagues” (43%), 9 “acquain-
tances” (39%), and 4 others of whom they are “just aware” (17%; Koku and
Wellman, 2004; Koku et al., 2001). They are in email contact with 19 (82%)
other members and in face-to-face contact with 14 (61%). Most use email
where necessary for work relationships such as discussion of research, and
supplement this with face-to-face communication when they meet in person
in workshops, seminars, and other collegial gatherings. These statistics un-
derestimate the significance of face-to-face contact, as it is usually longer in
duration than email contact and provides more communication bandwidth.
Those pairs of TechNet scholars who are in touch are in relatively frequent
contact: a mean of 20 times per year and a median of 10 times per year. As
all TechNet members are comfortable with computers, they use email often:
56% of all Technet pairs have some email contact.

Email and computer-mediated communication supports face-to-face con-
tact rather than supplants it, with members using it to arrange face-to-face
meetings, disseminate news, and exchange documents. Those TechNet mem-
bers using email send messages to each other at a mean rate of 24 times per
year, an average of twice per month. To Technet members, non-face-to-face
communication means computer-mediated communication. Only a minority
use telephones, faxes, and couriers, and those who do use these media, use
them infrequently. The most widely used of these are local telephone calls,
used by only 25% of TechNet members to communicate with other members.
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Those who telephone do so on the average of once per month (mean = 11 calls
per year). Most TechNet pairs use a combination of communication media to
keep connected. Thirty-two percentage use two media while 23% use three
or more.

Discussing and seeking research advice are not uniformly distributed in
collegial communities. The more intense the work relationship, the smaller
the scholar’s network. The average TechNet member discusses work with 17
other TechNet members (74%), but reads the work of only five (22%) and
also collaborates with five (22%; not necessarily the same five) in research
and proposal writing. These may be overlapping networks, with some schol-
ars discussing each other’s work, reading these works, and collaborating in
research.

Larger scholarly networks vary more in the intensity of their communi-
cations (e.g., email) and scholarly (e.g., discussion) networks. Thus, email
contact networks are as large and heterogeneous as face-to-face contact net-
works. Similarly, research discussion networks are larger and more heteroge-
neous than reading or collaborative networks. The size and heterogeneity of
email networks stem in part from the ease of making contact without regard
to spatial and temporal separation, and the ease of including several schol-
ars in the same message. Moreover, forwarding email messages fosters the
development of more extensive and intensive relationships among scholars.
The development of such heterogeneous linkages is facilitated by TechNet’s
weekly seminars, workshops, and other social events that provide an in-person
focus (Feld, 1981) where scholars make and sustain collegial and sociable
contact with people from different disciplines [for a similar pattern in another
scholarly network, see Koku et al. (2001) and Nazer (2001)]. Such networks
are important avenues for the provision of social, instrumental, and emotional
support and for the mobilization and co-ordination of collective activity.

Email and face-to-face contact play complementary roles and reinforce
each other. Rather than substituting for face-to-face contact, those who use
email often also tend to have more face-to-face contact (Chen et al., 2002;
Quan-Haase & Wellman, 2002; 2005). The impact of email is not so much in
what is communicated, but in who communicates with whom, how frequently,
and over what distances. Despite TechNet’s frequent public gatherings, face-
to-face contact is more centralized than email contact. Core planners and
researchers combine face-to-face, email and occasional phone contacts. Pe-
ripheral members are more apt to use one of these media to keep in touch with
TechNet activities. Some rely on scheduled face-to-face get-togethers to find
out what is happening administratively and intellectually. Others, who do not
want to go across campus to meetings, rely on broadcast email and occasional
focused exchanges. These networks have fluid and permeable boundaries for
the structure of relationships in TechNet varies according to the activity be-
ing performed (Ahuja & Carley, 1999; Koku & Wellman, 2004). These net-
worked scholars use email for a wide range of things: exchanging drafts among
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coauthors, setting up meetings, asking for information, or gossiping about col-
leagues. Although pundits worried a decade ago about whether merely textual
email could sustain a wide range of interactions—from information seeking
to emotional stroking—it is the social context, more than the nature of the
medium that affects whether email will be used. Expectations only a decade
ago that email would only be used for purely instrumental communication
appear to have been a product of an early fascination with the novelty of email
and an over-reliance on McLuhan’s (1962) speculation that the medium is the
message.

In short, TechNet has been a success in building a scholarly network and
turning it into a visible college. It has:

1. linked scholars across a variety of disciplines in the humanities, social
sciences, and sciences;

2. provided a milieu where most members are aware of each other’s
work;

3. fostered a large amount of innovative collaborative work and discus-
sions across disciplines;

4. integrated the use of email and face-to-face contact into useful means
of communication.

TechNet has continued to develop. The scholarly network has become more
visible and institutionalized. Collaborative research has become more exten-
sive, and well-attended lecture series solidify internal communication and
reach out to other scholars, policymakers, technology companies, and the
public. A graduate program offers a set of core interdisciplinary courses and
an extensive list of affiliated courses with collaborating scholarly departments
in the social sciences, physical sciences, and engineering. Although most ar-
rangements remain informal, there is a full-time paid director, additional paid
part-time staff, and steering and executive committees.

CONCLUSIONS

We are living in a paradigm shift in which the way in which people and
institutions are becoming more connected through social networks and less
so through formal groups. Members of old-paradigm societies deal only with
fellow members of the few groups to which they belong: at home, in the neigh-
borhood, at work, or in voluntary organizations. They belong to a discrete work
group in a single organization; they live in a household in a neighborhood;
they belong to one or two kinship groups, and to one or two voluntary orga-
nizations: churches, bowling leagues, professional associations, and the like.
All of these are hierarchically structured bodies with precise boundaries for
inclusion.
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In contrast, in new-paradigm networked societies, boundaries are more
permeable, interactions are with diverse others, linkages switch between
multiple networks, and hierarchies are flatter and more recursive (Castells,
2000; Wellman, 1988; 1997; 2001b; Wellman & Hogan, 2004). Although
computer networks have not caused this paradigm shift, they have aided it.
Email and the Web let people move between their different social networks
and interests. Hierarchical barriers are lower online and less apparent. It is
easy for scholars to maintain an email address book with thousands of names
and to maintain multiple lists of like-minded scholars whom they can contact
at the drop of an email. Email and IM provide ease and flexibility in who
communicates with whom, what means they use to communicate, what they
communicate, and when they communicate.

Scholarly communities of practice are not homogeneous entities, whether
they are in online, offline, or both. Online mutual-learning communities con-
sist of scholars with varying roles, levels of involvement, positions, and vary-
ing levels of connectivity with other community members (Hiltz & Wellman,
1997). Further, the structure of these relationships is related to the types and
variety of communication media used. Rather than seeing the Internet as a
separate interaction system, people (including scholars) use it opportunisti-
cally to fit into their everyday lives (Chen et al., 2002; Hampton & Wellman,
2003; Quan-Haase & Wellman, 2002). A substantial body of research sug-
gests that designers of online educational communities and virtual learning
environments need to take a broad look at the social networks of community
members, and how media use and network structure facilitate and constrain
mutual peer-to-peer learning.

ACKNOWLEDGMENTS

Our research has been supported by the Bell University Laboratories, the
Social Science and Humanities Research Council of Canada, and Daniel
Keating’s grant from the Telelearning National Centre of Excellence. Ronald
Baecker, Gale Moore, and Nancy Nazer gave much good advice. We deeply
appreciate the time and interest that the members of “TechNet” gave to
us.

REFERENCES

Acker, S. R. (1995). Space, collaboration, and the credible city: academic work in the
virtual university. Journal of Computer Mediated Communication 1(1). Available at:
http://www.ascusc.org/jcmc/vol1/issue1/acker/acktext.htm.

Ahuja, M. & Carley, K. (1999). Network structure in virtual organizations. Organization Science
10(6), 741–757.

1443



Assimakopoulos, D. & Macdonald, S. (2002). A dual approach to understanding information
networks. International Journal of Networking and Virtual Organizations 1(1), 1–16.

Bar, F. & Simard, C. (2001). New media implementation and industrial organization.
In: Lievrouw, L. and Livingstone, S. (Eds.) Handbook of New Media. London: Sage,
254–263.

Barab, S. & Duffy, T. (2000). From practice fields to communities of practice. In: Land, D. H.
J. S. M. (Ed.) Theoretical Foundations of Learning Environments. Mahwah, NJ: Lawrence
Erlbaum, 25–56.

Barrett, R. (2000). Virtual communities and the internet. Working Paper, The Reginald H.
Jones Center for Management Policy, Strategy, and Organization, Wharton Business School,
University of Pennsylvania, Philadelphia.

Bastani, S. (2001). Muslim women on-line. Arab World Geographer 3(1), 40–59.
Baym, N. (1995). The performance of humor in computer-mediated commu-

nication. Journal of Computer-Mediated Communication 1(2). Available at:
http//www.usc.edu/dept/annenberg/vol1/issue2.

Baym, N. K. (1997). Interpreting soap operas and creating community: inside an electronic
fan culture. In: Kiesler, S. (Ed.) Culture of the Internet. Mahwah, New Jersey: Lawrence
Erlbaum, 103–120.

Berkowitz, S. D. (1982). An Introduction to Structural Analysis: The Network Approach to
Social Research. Toronto: Butterworth.

Burt, R. (1983). Range. In: Burt, R. and Minor, M. (Eds.) Applied Network Analysis. Beverly
Hills, CA: Sage, 176–194.

Castells, M. (2000). The Rise of the Network Society (2nd ed.). Oxford: Blackwell.
Chen, W., Boase, J., & Wellman, B. (2002). The global villagers: comparing internet users

and uses around the world. In: Wellman, B. and Haythornthwaite, C. (Eds.) The Internet in
Everyday Life. Oxford: Blackwell, 74–113.

Crane, D. (1972). Invisible Colleges: Diffusion of Knowledge in Scientific Communities.
Chicago: University of Chicago Press.

Churchill, E. F., Snowdon, D. N., & Munro, A. J. (Eds.) (2001). Collaborative Virtual Environ-
ments: Digital Places and Spaces for Interaction. London: Springer-Verlag.

Danowski, J. A. (1986). Interpersonal network structure and media use: a focus on radiality
and non-mass media use. In: Inter/Media: Interpersonal Communication in a Media World.
New York: Oxford University Press, 168–175.

Erickson, B. H. (1996). The structure of ignorance. Connections 19(1), 28–38.
Feld, S. (1981). The focused organization of social ties. American Journal of Sociology 86,

1015–1035.
Finholt, T. (2001). Collaboratories. Annual Review of Information Science and Technology 36,

73–107.
Finholt, T., Sproull, L., & Kiesler, S. (2002). Outsiders on the inside: sharing know-how

across space and time. In: Hinds, P. and Kiesler, S. (Eds.) Distributed Work: New Re-
search on Working across Distance Using Technology. Cambridge, MA: MIT Press, 357–
379.

Fischer, C. (1982). To Dwell Among Friends. Berkeley: University of California Press.
Friedkin, N. (1980). A test of structural features of Granovetter’s strength of weak ties theory.

Social Networks 2, 411–422.
Friedkin, N. (1982). Information flows through strong and weak ties in intraorganizational

social networks. Social Networks 3, 273–285.
Fulk, J. & DeSanctis, G. (1995). Electronic communication and changing organizational forms.

Organization Science 6(4), 337–349.
Fulk, J., Steinfeld, C., Schmitz, J., & Power, J. G. (1987). A social information processing model

of media use in organizations. Communication Research 14(5), 529–552.

1444



Garton, L., Haythornthwaite, C., & Wellman, B. (1998). Studying on-line social networks. In:
Jones, S. (Ed.) Doing Internet Research. Thousand Oaks, CA: Sage, 75–105.

Garton, L. & Wellman, B. (1995). The social uses of electronic mail in organizations: a review
of the research. Communication Yearbook 18, 434–453.

Glanz, J. (1999). What fuels progress in science? Sometimes, a feud. New York Times, D1–D2.
Granovetter, M. (1973). The strength of weak ties. American Journal of Sociology 78, 1360–

1380.
Granovetter, M. (1983). The strength of weak ties: a network theory revisited. Sociological

Theory 1983, 201–233.
Gresham, J. J. (1994). From invisible college to cyberspace college: computer conferencing

and the transformation of informal scholarly communication networks. Interpersonal Com-
puting and Technology 2(4), 37–52.

Grimshaw, A. (1989). Collegial Discourse: Professional Conversation Among Peers. Norwood,
NJ: Ablex.

Haines, V. & Hurlbert, J. (1992). Network range and health. Journal of Health and Social
Behavior 33, 254–266.

Hampton, K. & Wellman, B. (2003). Neighboring in Netville: how the internet supports
community and social capital in a wired suburb. City and Community 2(3), 277–
311.

Haythornthwaite, C. (2002). Building social networks via computer networks: creating and
sustaining distributed learning communities. In: Renninger, K. A. and Shumar, W. (Eds.)
Building Virtual Communities: Learning and Change in Cyberspace. Cambridge: Cam-
bridge University Press, 159–190.

Haythornthwaite, C. & Kazmer, M. (2002). Bringing the internet home: adult distance learners
and their internet, home, and work worlds. In: Haythornthwaite, C. and Wellman, B. (Eds.)
The Internet in Everyday Life. Oxford: Blackwell, 431–463.

Haythornthwaite, C. & Wellman, B. (1998). Work, friendship and media use for information
exchange in a networked organization. Journal of the American Society for Information
Science 49(12), 1101–1114.

Hillery, G. J. (1955). Definitions of community: areas of agreement. Rural Sociology 20, 111–
122.

Hiltz, S. R. & Turoff, M. (1993). The Network Nation, 2nd ed. Cambridge, MA: MIT Press.
Hiltz, S. R. & Wellman, B. (1997). Asynchronous learning networks as virtual communities.

Journal of the ACM 40(9), 44–49.
Kendall, L. (2002). Hanging Out in the Virtual Pub: Masculinities and Relationships Online.

Berkeley: University of California Press.
Kling, R. (1996). Social relationships in electronic forums: hangouts, salons, workplaces and

communities. In: Kling, R. (Ed.) Computerization and Controversy: Value Conflicts and
Social Choices, 2nd ed. San Diego: Academic Press, 426–454.

Koku, E., Nazer, N., & Wellman, B. (2001). Netting scholars: online and offline. American
Behavioral Scientist 44(5), 1750–1772.

Koku, E. & Wellman, B. (2004). Scholarly networks as learning communities: the case of
TechNet. In: Barab, S. and Kling, R. (Eds.) Designing Virtual Communities in the Service
of Learning. Cambridge: Cambridge University Press, 299–337.

Kollock, P. & Smith, M. (Eds.) (1998). Communities in Cyberspace. London: Routledge.
Levin, D., Cross, R., & Abrams, L. (2002). The strength of weak ties you can trust: the mediating

role of trust in effective knowledge transfer. Presented to the Academy of Management
Conference, Denver, August.

Marsden, P. & Campbell, K. E. (1984). Measuring tie strength. Social Forces 63, 482–501.
Matzat, U. (2004). Academic communication and internet discussion groups: transfer of infor-

mation or creation of social contacts? Social Networks 26(3), 221–255.

1445



McLuhan, M. (1962). The Gutenberg Galaxy: The Making of Typographic Man. Toronto:
University of Toronto Press.

Mutschke, P. & Quan-Haase, A. (2001). Collaboration and cognitive structures in social science
research fields. Scientometrics 52(3) 487–502.

Nazer, N. (2001). The emergence of a virtual research organization: how an invisible col-
lege becomes visible. Unpublished Ph.D. Thesis, Department of Sociology, University of
Toronto.

Newman, M. E. J. (2001). Ego-centered networks and the Ripple effect: why all your friends
are weird. Working Paper, Santa Fe, NM: Santa Fe Institute, 7.

Nie, N., Hillygus, D. S., & Erbring, L. (2002). Internet use, interpersonal relations and socia-
bility: a time diary study. In: Wellman, B. and Haythornthwaite, C. (Eds.) The Internet in
Everyday Life. Oxford: Blackwell, 215–243.

Noam, E. M. (1998). CMC and higher education. Journal of Computer Mediated Communi-
cation 4(2). Available at: http://www.ascusc.org/jcmc/vol4/issue2.

Orlikowski, W. & Barley, S. (2001). Technology and institutions: what can research on infor-
mation technology and research on organizations learn from each other? MIS Quarterly
25(June), 145–165.

Papa, M. J. & Tracy, K. (1988). Communicative indices of employee performance with new
technology. Communication Research 15(5), 524–544.

Perry, C. & Rice, R. (1998). Scholarly communication in developmental dyslexia: influence of
network structure on change in a hybrid problem area. Journal of the American Society for
Information Science 49(2), 151–168.

Price, D. D. S. (1961). Science Since Babylon. New Haven: Yale University Press.
Quan-Haase, A., Cothrel, J., & Wellman, B. (forthcoming). Instant messaging for collaboration:

a case study of a high-tech firm. Journal of Computer Mediated Communication.
Quan-Haase, A. & Wellman, B. (2002). Capitalizing on the net: social contact, civic engage-

ment, and sense of community. In: Wellman, B. and Haythornthwaite, C. (Eds.) The Internet
in Everyday Life. Oxford: Blackwell, 291–324.

Quan-Haase, A. & Wellman, B. (2004). Local virtuality in a high-tech networked organization.
Anaylse & Kritik 26(special issue 2), 241–257.

Quan-Haase, A. & Wellman, B. (forthcoming). Hyperconnected network: computer mediated
community in a high-tech organization. In: Heckscher C. and Adler, P. Collaborative Com-
munity in Business and Society. New York: Oxford University Press.

Ragusa, J. & Bochenek, G. (Eds.) (2001). Collaborative virtual design environments. Commu-
nications of the ACM 44, 12(December), 40–90.

Rheingold, H. (2000). The Virtual Community, Revised edition. Cambridge, MA: MIT Press.
Rice, R. (1997). Relating electronic mail use and network structure to R&D work networks.

Journal of Management Information Systems 11(1), 9–29.
Rice, R. E., D’Ambra, J., & More, E. (1998). Cross-cultural comparison of organizational

media evaluation and choice. Journal of Communication 48(3), 3–26.
Rice, R., Grant, A., Schmitz, J., & Torobin, J. (1990). Individual and network influences on the

adoption and perceived outcomes of electronic messaging. Social Networks 12, 27–55.
Rogers, E. (1983). Diffusion of Innovations. New York: Free Press.
Scott, J. (1991). Social Network Analysis. London: Sage.
Smith, M. A. (2000). Some social implications of ubiquitous wireless networks. Working Paper,

Microsoft Research, Redmond, WA.
Sproull, L. & Kiesler, S. (1991). Connections. Cambridge, MA: MIT Press.
Tindall, D. & Wellman, B. (2001). Canada as social structure: social network analysis and

canadian sociology. Canadian Journal of Sociology 26, 265–308.
Toren, N. (1994). Professional-support and intellectual-influence networks of Russian immi-

grant scientists in Israel. Social Studies of Science 24, 725–743.

1446



Tushman, M. L. & Scanlan, T. J. (1981). Boundary spanning individuals: their role in informa-
tion transfer and their antecedents. Academy of Management Journal 24(2), 289–305.

Valente, T. (1995). Network Models of the Diffusion of Innovations. Cresskill, NJ: Hampton
Press.

Walsh, J. P. & Bayama, T. (1996). The virtual college: computer-mediated communication and
scientific work. Information Society 12, 343–363.

Wasserman, S. & Faust, K. (1994). Social Network Analysis: Methods and Applications. Cam-
bridge: Cambridge University Press.

Wellman, B. (1988). Structural analysis: from method and metaphor to theory and substance.
In: Wellman, B. and Berkowitz, S. D. (Eds.) Social Structures: A Network Approach.
Cambridge: Cambridge University Press, 19–61.

Wellman, B. (1997). An electronic group is virtually a social network. In: Kiesler, S. (Ed.)
Culture of the Internet. Mahwah, NJ: Lawrence Erlbaum, 179–205.

Wellman, B. (1998). A computer network is a social network. SIGGROUP Bulletin 19(3),
41–45.

Wellman, B. (1999a). The network community. In: Wellman, B. (Ed.) Networks in the Global
Village. Boulder, CO: Westview, 1–48.

Wellman, B. (Ed.) (1999b). Networks in the Global Village. Boulder, CO: Westview.
Wellman, B. (2001a). The Persistence and Transformation of Community: From Neighbourhood

Groups to Social Networks. Ottawa: Law Commission of Canada, 101.
Wellman, B. (2001b). Physical place and cyber-place: changing portals and the rise of networked

individualism. International Journal for Urban and Regional Research 25(2), 227–252.
Wellman, B. 2002. Little boxes, glocalization, and networked individualism. In: Tanabe, M.,

van den Besselaar, P., and Ishida, T. (Eds.) Digital Cities II: Computational and Sociological
Approaches. Berlin: Springer-Verlag.

Wellman, B. & Berkowitz, S. D. (Eds.) (1988). Social Structures: A Network Approach.
Cambridge: Cambridge University Press.

Wellman, B., Carrington, P., & Hall, A. (1988). Networks as personal communities. In: Well-
man, B. and Berkowitz, S. D. (Eds.) Social Structures: A Network Approach. Cambridge:
Cambridge University Press, 130–184.

Wellman, B. & Gulia, M. (1999). Net surfers don’t ride alone. In: Wellman, B. (Ed.) Networks
in the Global Village. Boulder, Colorado: Westview Press, 331–366.

Wellman, B. & Hampton, K. (1999). Living networked on and offline. Contemporary Sociology
28(6), 648–654.

Wellman, B. & Haythornthwaite, C. (Eds.) (2002). The Internet in Everyday Life. Oxford:
Blackwell.

Wellman, B. & Hogan, B. (2004). The immanent internet. In: McKay, J. (Ed.) Netting Citizens:
Exploring Citizenship in the Internet Age. Edinburgh: Saint Andrew Press, 54–80.

Wellman, B. & Leighton, B. (1979). Networks, neighborhoods and communities. Urban Affairs
Quarterly 14, 363–390.

Wellman, B., Salaff, J., Dimitrova, D., Garton, L., Gulia, M., & Haythornthwaite, C. (1996).
Computer networks as social networks: virtual community, computer supported cooperative
work and telework. Annual Review of Sociology 22, 213–238.

Wellman, B. & Wortley, S. (1990). Different strokes from different folks: community ties and
social support. American Journal of Sociology 96, 558–588.

1447




