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Abstract
The rapid evolution of a mediated and networked world has dissolved or distorted many of the
traditional boundaries of space and time in regard to human communication. This raises the
question of whether traditional social theories have the capacity to account for these evolving
social processes. This issue is examined with the intent of suggesting a selected set of
theoretical and meta-theoretical models that may assist with the integration and heuristic
development of a coherent theoretical framework within which the mediated geospatial
diffusion of information can be understood. The paper ends with a set of tentative empirical
propositions derived from these theories, with the hope that they can serve to stimulate more
comprehensive and contemporary model development.
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The meta-theoretical perspective known as reductionism broadly envisions the world as a set of
Matryoshka dolls, in which each successive higher macro level of observation contains within it
a more microscopic homunculus entity. The world is comprised of hierarchical elements. Chaos
theory would hold that each level has as much, and similar structures of, complexity. At the
level of everyday human behavior, this hierarch is understandable as the physical elements,
comprised as they are of particles and molecules operating in space and time (physics), which
comprise organic molecules and organisms (biology), which have evolved into human
individuals (psychology) interacting (linguistics, communication) in groups and societies
(sociology), governmental systems (political science), and cultures (anthropology) in various
spatial arrangements (geography). At each level of this micro-macro hierarchy, scholarly
disciplines have made progress at theorizing the nature of these processes. Among the most
vexing problems of peering into the nested nature of this hierarchy, however, is how to
conceptually and methodologically model the translation of information from one level of the
hierarchy to the next. Understanding the “scale politics of spatiality” and the “scale politics of
communication” (Adams, 1996) will usher in enormous challenges, both theoretically and
methodologically.
The www and the technologies of mapping it are growing faster than the ability to
understand their profound and variegated effects. Communication theories are evolving rapidly,
but not as rapidly as the technologies themselves. For example, there are increasingly
promising developments in the application of online and www-based data-mining in the
understanding of social groupings (Chau & Xu, 2008; Li & Wu, 2010; Papacharissi, 2009; Perez et
al., 2010; Subrahmanyam, 2008; Sui, 2010; Worboys, 2010; Zook, 2010), disease vectors (e.g.,
Balcan et al., 2010; Chute, 2008; Collier et al., 2006; Collier et al., 2008; Hu et al., 2008; Madan
et al., 2010; Van den Broeck et al., 2011; Vasquez-Prokopec et al., 2010), natural disasters (e.g.,
Procopio & Procopio, 2007; White, 2010), disaster response (e.g., Comfort, 2010), protest and
crowd formation (e.g., Caverlee, 2010; Earl & Kimport, 2008), militias and hate-based groups
(e.g., Brown, 2009; Freilich & Pridemore, 2005), and terrorist networks (e.g., Chau & Xu, 2007;
Chen et la., 2008; Ellis, 2008; Elovici, et al., 2008; Fienberg, 2008; Qin et al., 2007; Reid, 2011;
Reid & Chen, 2007a, 2007b; Seib & Janbek, 2011; Shahar, 2008; Sun et al., 2008; Trujillo et al.,
2008; Xu & Chen, 2008; Xu & Zhang, 2008; Yilmazel et al., 2008). Even these developments,
however, appear largely method-driven rather than theory-driven. Consequently, there is a
need for theories that can be cast at relatively broad conceptual levels to accommodate the
rapid changes brought about by changing communication media and the data-mining methods
providing insights into these processes. Past theories may provide important bridges to span
understanding with technology.
Developments in information and communication technologies (ICTs) and new media
(e.g., convergence and social media) have begun to present both possibilities and problems in
bridging the micro with the macro, and the individual with the group level of understanding the
human condition, particularly in mapping the sine qua non of human interaction:
communication. The world is awash in the messages that comprise communication, and unlike
the previous 50,000 years of human linguistic evolution, many of these messages are now being
recorded in digital formats. There is no shortage of data on human communication, but there
are, as yet, few efficient, consensually accepted, approaches to conceptualizing and analyzing
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such massive arrays of information (Cannataro & Talia, 2003; e Cunha & Rego, 2010; Lazer et al.,
2009; Ramakrishnan & Grama, 1999; Yang & Wu, 2006). Although it is now technologically
possible to passively monitor a variety of human communication activities at the individual level
(e.g., Kim, McFee, Olguín, Waber & Pentland, 2012; Olguín, Waber, Kim, Koji, & Pentland, 2009;
Pentland, 2012), most of the technological sources of communication currently reflect more
collective processes, at the dyadic, group, institutional, and mass-communication levels of
diffusion.
Among the challenges of coping with this deluge of data is identifying the unit of
analysis. Many statistical and analytic approaches are largely coupled to point-based or
individual-level data, such as an individual’s score or coordinate in a 1-, 2-, or 3-dimensional
graph. Increasingly, however, it seems that the relevant units of analysis will involve link-based
data, in which it is the coupled or relational-level data-points of individuals in dyads, groups,
and larger-scale organizations (e.g., organizations, social movements, societies, states, nations,
etc.). Every “message” is both an individual point, but to the extent it is received and/or
responded to, it is also a link, which means it is at that point a shared set of points or
coordinates.
To a large extent, statistical procedures have become highly sophisticated in analyzing
each of these levels separately, but the ability to map one level of analysis onto the other is still
indeterminate. A growing consensus is that social network approaches to analyzing and
understanding human behavior and communication are necessary (Barabási, 2002, 2010;
Breese, 2011; Cao, 2010; Carrasco et al., 2008; Chau & Xu, 2008; Chen et al., 2011; Crandall et
al., 2010; Dodds et al., 2003; Erickson, 2010; Granovetter, 1973; Harlow et al., 2012; Kempe &
Tardos, 2003; Kennedy & Weimann, 2011; Kumar et al., 2010; Lews et al., 2011; Lewis, 2009;
McAdam, 2003; Monge & Contractor, 1998; Newman et al., 2006; Papacharissi, 2009; Passy,
2003; Perez et al., 2010; Plickert, et al., 2007; Rainie & Wellman, 2012; Shekhar & Oliver, 2010;
Singh et al., 2010; Snow et al., 2004; Suh et al., 2010; Sui, 2010; Tillema et al., 2010; Watts,
2003, 2004; Watts & Dodds, 2007; Watts, Dodds & Newman, 2002; Worboys, 2010; Wu et al.,
2010).
This paper seeks to introduce a few theoretical approaches that provide promising
avenues for bridging micro with macro domains of activity. It is intended only as a stimulus for
discussion of issues related to these mapping issues. That is, in addition to mapping individuals
in space and time, and mapping relationships in space and time, it is important to map both
“individuals-in-space-and-time” onto “relationships-in-space-and-time.” Some of the theories
and topical locales of such maps are sketched below.
Some Relevant Meta-Theoretical Perspectives
There are thousands of theories and models that could be identified with potential relevance to
organizing scientific knowledge about the geospatial diffusion of ideas in cyberspace. What
follows is a selective synopsis of several models or theories that appear to provide particularly
relevant lenses or explanatory metaphors into the mediated diffusion of ideas.
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General Systems Theory (GST) & Social Networks Theory (SNT)
A host of related laws and principles arise from the self-organizing and systemic processes
involved when entities link in through information. Developments in the realm of social
networks (Barabási , 2002, 2010) have led to an emerging meta-theory of network dynamics.
Some of the core assumptions derive from classic information (e.g., Cherry, 1957; Pierce, 1961;
Shannon & Waver, 1964; von Foerster, 1953; Wiener, 1948) and general systems theory (e.g.,
von Bertalanffy, 1968, 1975; Wilden, 1980). C. Stohl and M. Stohl (2007; M. Stohl, 2008) have
articulated certain assumptions about the nature of networks, including: (a) Networks are
message systems, and as such, function as sense-making, role-identification, and inspiration; (b)
networks are multiplex (i.e., multifunctional), historically and situationally grounded message
systems that reflect and maintain their developmental roots; (c) networks are multi-level,
multi-jurisdictional “temporary, dynamic, emergent, adaptive, entrepreneurial, and flexible
structures” (p. 106) that can defy hierarchical and linear top-down organizational structure; (d)
Boundary specification needs to distinguish between networking (i.e., being able to interact
within and between network elements) and network control (i.e., executive-level coordination,
membership selection and exclusion, operational activation and direction, etc.); and (d)
networks can be local, global, heterogenous or homopholous, or any combination of these
facets.
Other axioms and conceptual definitions relevant to networks can be articulated,
including:
 Structure: Function follows form, and form is not random.
 Emergence: systems evolve toward a state of relative homeostasis (“a network property
is emergent if it changes by a factor of 10 as a consequence of a dynamic network
achieving stability….This is the impetus behind online social networks that begin with
nothing, and end up with millions of subscribers” (Lewis, 2009, p. 19-20).
 Dynamism: Structure evolves due to system properties and processes.
 Autonomy/Self-determination: Networks emerge from voluntary (bottom-up/horizontal)
linkages among elements more than causal (antecedent or distal) or hierarchical (topdown) forces.
 Entropy & Adaptation: Initial configurations of systems decay, or must adapt by
absorption and utilization of resources from outside the system.
 Evolution: The topology (structure) of systems changes through natural selection
processes (i.e., “Darwinian” forces).
 Power: “The power of a node is proportional to its degree (n of links connecting it to the
network) influence (link values); and betweeness or closeness; the power of a network is
proportional to the n and strength of its nodes and links” (Lewis, 2009, p. 21).
 Stability: The stability of a system can be mapped by rates and directions of change in
trajectory or oscillations.
 Nonsummativity: Any system produces properties different from the mere sum of its
parts.
 Equifinality: Any given path may end up in any of many different endpoints.
 Multifinality: Many different paths may end up in the same (or a given) end point.
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Actor-Network Theory (ANT)
Developed through a variety of sources (e.g., Callon, 1987; Law, 1992; Latour, 1986), ANT
proposes that there is no fundamental difference between individual humans and the
technological devices and systems that are both products of, and producers of, human activity.
The heterogeneous and evolving interactions among both human and technological actors form
relationships that have the capacity to translate previous states of a system into new forms of
the system. Collective actions, or actants, translate the information of a system into new
collective actions. Power is therefore fundamentally a distributed process, and society is
inherently not a sum of static entities. “Social structure is not a noun but a verb” (Law, 1992, p.
385). That technologies can themselves be understood as actors themselves can be understood
in the context of how a social medium is a product of human action, but also a constrainer of
human action, as subsequent human behavior becomes adapted to the form and function of
that technology. Twitter constrains human messages to a specified number of characters, and
teleconferencing constrains interaction to the 2-dimensionsal immediacy of the camera angle.
Such prescriptions permit individuals to make their own inscriptions, or unique individual marks
by inputting their own messages into the actant, and the resulting data stream of translation
can then be punctualized by members of that or other actants as they utilize these resources in
mobilizing further activity. To date, ANT has been used to analyze a variety of activities, such as
technology adoption and diffusion (e.g., Elgali & Kalman, 2010), Twitter network applications
(Gonçalves & Figueiiredo, 2009; Potts & Jones, 2011), disaster response (Potts, 2009), political
state theory (Passoth & Rowland, 2010), corporate and crisis communication (Luoma-aho &
Paloviita, 2010), the climate change debate (Besel, 2011), and have the potential to be
integrated with other theories, such as agent-based models (Goldstone & Janssen, 2005).
Social Identity Theory (SIT)
People need to belong to groups (Leary & Baumeister, 1995; Leary & Cox, 2008). Social identity
theory (Turner & Reynolds, 2001) proposes that there is a continuum between acting as and for
oneself, as opposed to acting as a member of, and for, a group to which one belongs or aspires.
This continuum between the interpersonal and the intergroup levels leads individuals to
sometimes act primarily in reference to self, and at other times in reference to the group. The
shift from personal to group identity is what enables group and collective action, but it also
tends to elicit a variety of perceptual and behavioral reactions as actors shift from “I” and “me”
to a “we” and “us” emphasis.
Social Identity Theory (SIT) proposes that individuals derive valuable self-concept
(identity) from the groups to which they belong, and that groups vary in their relative status
value for such identities. In general, people are motivated to enhance their identities, and
therefore, to either seek better group membership, through gaining membership to higher
valence groups (mobility), or through strategies that derogate other groups’ status (conflict), or
enhancing the status of the actor’s existing group membership (creativity) (Reid, Giles, &
Abrams, 2004). Whereas social mobility and creativity strategies tend to reinforce the status
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quo, it is the conflict or competitive strategies that tend to be reflected in media and message
production that would be more radical in its implications (Reid et al., 2004).
These identities function as a cybernetic control mechanism, invoking dissonancereduction as a process of guiding behavior (Hogg et al., 1995, p. 257). Individuals incorporate
these identity processes and their group memberships into their calculation of rational
decision-making. The distinctions between these two forms of rationality (Gupta, 2001, 2008)
can often lead to individuals seeking various strategies to enhance their group membership visà-vis other groups. So, for example, members of outgroups tend to be perceived as relatively
homogenous, and minority group members can accentuate the homogeneity of their own
group’s members, in an effort to invoke stereotypes that facilitate hierarchical judgments of
relative merits and the status of group memberships (Brown, 2000). The salience of a person’s
group membership becomes linked to commitment to that group (Hogg et al., 1995), and
subsequently elicits and is reinforced by fundamental yet often competing motives to (a)
enhance both personal and group identity; (b) maximize a “difference motive, even at the
expense of absolute ingroup gain” (Brown, 2000, p. 747); and (c) constructing group prototypes
and perceptions “as a dynamic balance between competing cognitive pulls to minimize
intracategory differences and to maximize intercategory differences” (Hogg et al., 1995, p. 261).
Further, SIT anticipates that as the density and homogeneity of group ties increases, (a)
members’ group identity salience and importance increase, and (b) the greater the pressure is
to achieve consistency between self and group identity (McFarland & Pals, 2005, p. 292). One of
the obvious outcomes of these processes is that “the bias for one’s group (favoritism) and the
denigration of others in outgroups (discrimination) is pervasive, implicit, and easily triggered
(Korte, 2006, p. 170).
SIT and some of its close theoretical relatives have been used to understand hate groups
(Douglas et al., 2005, p. 73), immigrant acculturation activities (Grant, 2008), virtual
communijties (Shen et al., 2010), flaming in intergroup email (Douglas & McGarty, 2001), and
would seem broadly compatible with certain models of terrorism, in which the need to diminish
the status of other groups facilitates the enhancement of personal identity through the
perception of external “existential threat” from competing groups (Gupta, 2001, 2008) and the
use of terrorism as a way to send a collective message (Fischer et al., 2010).
Diffusion of Innovations (DIT) Theory
At the macro theoretical level, the primary role of the internet is the diffusion of information,
which can be understood by two interrelated sets of theoretical traditions—network theory
and diffusion of innovations. Network theory is a context-independent approach to
understanding interactions at a purely structural level (C. Stohl & M. Stohl, 2007; M. Stohl,
2008). Sources of information (nodes) distribute information to and from other nodes, marking
a path (links), which represent relational-level data. The greater the number of nodes, and the
greater the number of inter-linkages among them, the denser and more integrated the network
is.
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A diffusion “is a special type of communication in which the messages are about a new
idea” (Rogers, 2003, p. 6). The diffusion process, therefore, involves communicating an idea
“through certain channels over time among the members of a social system” (Rogers, 2003, p.
5). An innovation is “an idea, practice, or object that is perceived as new by an individual or
other unit of adoption” (Rogers, 2003, p. 12). There are distinguishable models (Meade & Islam,
2006), paradigms (Earl, 2010; Greenhalgh et al., 2005), and theoretical limitations (Lundblad,
2003) of diffusion of innovations (DI) research, although its core concepts are relatively similar
across disciplines and applications (Smith, 2004). A number of propositions of DI theory are
listed in the Appendix.
“A communication network consists of interconnected individuals who are linked by
patterned flows of information” (Rogers & Kincaid, 1981, p. 75). A broad array of developments
have identified network roles (e.g., liaison, gate-keeper, etc.), actor-level constructs (e.g.,
degree, range or diversity, centrality, etc.), and network-level constructs (e.g., multiplexity,
strength, stability, etc.) that define relationships, groups, and institutions (Carrasco et al., 2008;
Monge & Contractor, 2001; Watts, 2004). Social networks are influenced, mapped, and enabled
by both geospatial factors (e.g., proximity, mobility patterns, etc.) and media connectivity
factors (Walther & Bazarova, 2008). Several illustrative principles of networks suggest the
potential for this framework to illumine the dynamics of social movements. First, certain power
laws predict system behavior at macro levels (e.g., Li, 1992; Wu et al., 2010). For example,
research confirms that despite (and perhaps in part because of) media connectivity, people’s
actual geospatial patterns of movement and communication across the course of a typical day
are highly predictable en masse (Shaw & Yu, 2009; Song, Qu, Blumm, & Barabási, 2010; Yin,
Shaw, & Yu, 2011). Second, the small world hypothesis speculates that despite over six billion
people on the planet, most people are only a few links apart from one another (Dodds,
Muhamad, & Watts, 2003).
Third, the strength of weak ties hypothesis (Granovetter, 1973) speculates that weak
ties are generally more influential to social and relationship outcomes than strong ties. Fourth,
various studies of complex systems indicate threshold and cascade effects that may reflect the
nature of system changes resulting from relatively small interim changes. So, for example,
diffusions of ideas appear to be regulated by threshold effects in which people adopt new ideas
or join emerging groups only when a certain percentage of their peers or the population have
joined (Kurzman, 2004). These incremental steps can occur in logarithmic forms that appear
dramatic (or catastrophic) at the macro level (Gupta, 2001). Some research indicates “global
cascades can only occur when the influence network exhibits a ‘critical mass’ of early
adopters, … who adopt after they are exposed to a single adopting neighbor” or peer (Watts &
Dodds, 2007). Such changes are often masked because peers often engage in preference
falsification, in which they misrepresent their views due to perceived social pressure, until a
sufficient threshold of peers has adopted the actual preferred position (Kuran, 1989, 1995).
Thus, the relative anonymity and mass access to new media may significantly alter the need of
a population to engage in preference falsification, and the extent to which preference
falsification can be interpreted by any given individual seeking to gauge the views of peers in a
social milieu.
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The implication of these five patterns (power laws, small world, weak ties, threshold
effects, preference falsification) is that ideas have the potential to spread extensively from
relatively isolated beginnings in people’s relatively predictable patterns of social life. Network
theory directs attention to factors that often appear small in isolation, but have large systemic
effects (e.g., Taleb & Blyth, 2011). Communication processes are central to both perspectives,
but in the network perspective, the power of communication is in its distributed systemic force.
Research on a particular type of diffusion has illustrated the value of network perspectives—the
spread of terrorist ideology and activity (Chen et al., 2008; Kennedy & Weimann, 2011; Stohl &
Stohl, 2007).
CMC Competence
In order to understand such processes, ultimately a more micro theoretical approach is also
needed, which can be broadly conceptualized through a computer-mediated communication
(CMC) model of individual user competence. Computer-mediated communication (CMC)
theories and research have been proffered to account for individual and contextual factors
affecting the selection (van den Hooff et la., 2005; Walther & Bazarova, 2008) and competence
of CMC (e.g., Spitzberg, 2006).
CMC competence refers to the appropriate and effective use of information
technologies (Spitzberg, 2000, 2006, 2009a, 2009b; Spitzberg & Cupach, 1984, 2002). The
conceptually integrative model of computer-mediated communication (CMC) competence
consists of five basic components (Spitzberg, 2006). People are more likely to be competent
users of CMC to the extent they are (a) motivated, (b) knowledgeable, and (c) skilled within a
given (d) context of usage, which produce relatively favorable or unfavorable (e) outcomes.
Specifically, in the context of the spread of influence in the WWW, a person who is (a) more
motivated to generate, use, and distribute information, (b) who is more knowledgeable about
the technologies and the topic(s) involved, (c) who is more skilled at actually using such
technologies in the process of communicating, and (d) has more facile contextual incentives
and fewer contextual delimitations, is more likely to (e) succeed in influencing the diffusion of
information via the internet.
Motivations for CMC use will vary from user to user, and context to context. Research
message processing (e.g., uncertainty reduction theory; Berger, 2010; Roskos-Ewoldsen &
Roskos-Ewoldsen 2010) indicates that people are motivated to reduce their uncertainty
regarding events in their environments. Research on universal values (e.g., Fontaine et al., 2008;
Schwartz, 2007; Schwartz et al., 2001) provides potential linguistic vocabularies for the
particular weighting of such events. Knowledge of CMC will depend on educational,
socioeconomic, accessibility, exposure, and peer influences. Skills will be honed through
modeling, usage and feedback processes, and reinforced by outcomes of such usage. The
context of CMC involves a variety of factors, including the need for privacy, velocity, emotional
content, persuasiveness, presence, and exposure of messages. The outcome of CMC use will
both depend on the motivations, as well as provide an index of the competence (i.e.,
appropriateness and effectiveness) of the application of messages within the medium.
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Seeking ways of integrating these micro and macro theoretical perspectives, in the
cause of understanding geospatial and sequential processes of internet diffusion of information,
holds promise in revealing the true nature of internet influences. Integration of the more micro
theory of CMC competence and the more macro theory of diffusion of innovations will seek a
model capable of incorporating other mid-range theories of CMC use (e.g., Walther, 2010) and
intergroup communication (e.g., Ellis, 2010; Gupta, 2001; Soliz & Giles, 2010; Turner, 1990).
Such a model thereby seeks to accommodate the micro-macro divide of theory construction,
and provide a heuristic framework for moving the interdisciplinary study of communication in
cyberspace, in real space. To fulfill the potential of such an integrative model will require
extensive data across multiple domains, as well as sophisticated methods for their analyses.
Framing Theory
Bateson (1987) pointed out that many (if not all) forms of communication are paradoxically
related to their context. The context, broadly speaking, is necessary for understanding the
meaning of the message(s) enacted within that context—sarcasm can only be understood as
such by the subtle cues of the nonverbal expression, the relationship history of the participants,
and the features of the actual situation. Yet, the messages also constitute the context, which is
paradoxical: the picture is not supposed to be able to be the frame—the frame is supposed to
contextualize what is contained within, rather than be part of the painting itself. This concern
with how messages and communication are demarcated and commented upon by context led
Bateson to be concerned with frames, and how they include, exclude, provide taken-forgranted premises of understanding, and meta-communicate about their contents. This interest
was later taken up extensively by Goffman (1974) in Frame Analysis, in which he examines how
situations are “built up in accordance with principles of organization which govern events—at
least social ones—and our subjective involvement in them” (pp. 10-11). All communicative
activity is undertaken by participants who perceive “the rules or premises of a primary
framework, whether social or natural,” which “correspond in some sense to the way in which
an aspect of the activity itself is organized” (p. 247). These frameworks are represented in the
activity itself, but also reflected in the cognition of the actors, and help all those concerned
understand “what it is that is going on” so that interactants can “fit their actions to this
understanding and ordinarily find that the ongoing world supports this fitting” (p. 247).
Since these formulations, framing theory has evolved into the study of how the
structuring and design of communication can frame certain issues in ways that function
tactically, strategically, and persuasively. Broadly, “framing refers to the process by which
people develop a particular conceptualization of an issue or reorient their thinking about an
issue” (Chong & Druckman, 2007). Framing theory tends to be interested in a variety of specific
types of message frames. For example, one of the more studied frames is referred to as the
loss-frame or gain-frame. Persuasive message campaigns on the environment can be framed in
terms of loss (e.g., “Conserve energy or else the terrorists will hold our country hostage and
global warming will destroy our environment”) or gain frames (e.g., “Energy conservation will
make our country strong and independent, and provide for a more livable and enjoyable
environment”). These frames contextualize subsequent data or “facts” by giving them a fear- or
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a reward-based meaning. There is also a related interest in symmetrical forms of frames, often
in regard to risk aversion cognitive heuristics. A proposed tax policy can be described as “very
fairly allowing a tax reduction on 90% of citizens” or as “vastly and unfairly increasing taxes on
the upper 10% of citizens.” The “data” of these claims is the same, but the messages are
framed differently in their implications.
Frames are generally identified by locating a particular attitude of interest, and
systematically and empirically identifying linguistic or symbolic markers of positions regarding
this attitude. These markers can then be studied in existing corpuses of communication, or
experimentally manipulated to investigate the relative influence of different frames. Frames
can reflect biases of existing media Chong & Druckman, 2007), rhetorical strategies of framing,
counter-framing, and reframing employed by social movements (Hunt & Benford, 2004; Snow,
2004), and the relative subjective value of various ideological political perspectives (Berejekian,
1997). When various factions of a debate or marketplace engage in distinct frames, it can mark
such ideologies, and provide a site for investigating how various types of frames succeed in the
context of such competing narratives and positions (Chong & Druckman, 2007).

Contexts of Meta-Theoretical and Meta-Methodological Integration
There are innumerable spaces in which scholars are seeking progress in integrating the macromicro and individual and relational divides. Some of the areas that are currently making inroads
in mapping cyber-space to realspace include: disease vectors and vaccination concerns (Balcan
et al., 2010; Barrett et al., 2010; Bo karlsson, 2010; Chute, 2008; Collier et al., 2006; Collier et al.,
2008; de Hoog et al., 2007; Ghersetti & Odén, 2011; Little et al., 2003; Madan et al., 2002; Nan
& Madden, in press; Van den Broeck et al., 2011; Vaughan, 2010; Vazquez-Prokopec et al., 2010;
Wallace & Ache, 2009; Zeng et al., 2007), disaster response and management (Ashish et al.,
2008; Beck & Kropp, 2011; de Hoog et al., 2007; Johnson et al., 2011; Monmonier, 1997;
Procopio & Procopio, 2007; Sattler et al., 2011; Schafer et al., 2007; White, 2010), risk
communication (specifically, climate change and global warming: Alexander, 2009; An et al.,
2012; Boykoff, 2007a, 2007b, brossard et al., 2004; Choi, 2012; Corbett & Durfee, 2004; Elmer,
2006; Foust et al., 2012; Hmielowski et al., 2012; Lassen et al., 2011; Li, 2007; McComas &
Shanahan, 1999; Myers et al., 2012; Roessler & Schultz, 2012; Rolfe-Redding et al., 2012; Russill,
2008; Schuldt et al., 2011; Smith, 2005; Young & Dugas, 2011), terrorism mapping (e.g.,
Bobeica et al., 2008; Chau & Xu, 2008; Chen et al., 2008a, Chen et al., 2008b, Chen et al., 2008c;
Ellis, 2008; Elovici et al., 2008; Fienberg, 2008; Fischer et al., 2010; Harrison et al., 2008;
Hoffman, 2005; Hu et al., 2008; Jarvis et al., 2004; Qin et al., 2007a, Qin et al., 2007b, Qin et al.,
2008; Reid & Chen, 2007a, 2007b, 2008; Salem et al., 2008; Seib & Janbek, 2011; Seo & Sycara,
2008; Shahar, 2008; Silke, 2008; Sinai, 2008; Skillicorn, 2008; Stohl, 2008; Stohl & Stohl, 2007;
Sun et al., 2008; Trujillo & Jackson, 2008; van Wilsem, 2011; Xu & Chen, 2008; Xu & Zhang,
2008); militia group mapping (e.g., Abbasi & Chen, 2008; Brown, 2009; Chau & Xu, 2007;
Douglas et al., 2005; Freilich & Pridemore, 2005; Gawron et al., 2012; Gerstenfeld et al., 2003;
O’Brien & Haider-Markel, 1998; Pitcavage, 2001; Qin et la., 2008; Reid, 2011; Slone & Reinard,
2001; van Willsem, 2011; Weeber & Rodenheaver, 2003; Wright, 2009); and social movements
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(e.g., Adams, 1996; Andersson et al., 2010; Bartholet, 2011; Carty, 2010; Caverlee, 2010; Cottle,
2011; Daoudi, 2011; Diani, 2000; Downing, 2008; Earl, 2010; Earl & Kimport, 2008; Elkink, 2011;
El-Mahdi, 2009; Elson et al., 2012; Etling et al., 2010; Gaertner * Iuzzini, 2005; Gerodimos, 2012;
Goldstone & Janssen, 2005; Grant, 2008; Hahn & Gonchar, 1980; Harlow & Harp, 2012;
Hoffman, 2005; Howard & Hussain, 2011; Hwang et al., 2006; Johnson et al., 2011; Kuran, 1989,
1995; Kurzman, 2004, 2011; Lee et al., 2011; Leets & Bowers, 1999; Luck, 2011; McAdam, 2003;
Meyer, 2004; Mische, 2003; Mitchell, 2004; Morozov, 2011; Oliver & Myers, 2003; Postmes &
Brunsting, 2002; Rohlinger & Brown, 2009; Snow et al., 2004; Soule, 2004; Stein, 2009;
Strodthoff et al., 1985; Taleb & Blyth, 2011; Taylor & Van Dyke, 2004; Van Laer, 2010; Van Laer
& Van Aelst, 2010; Young, 2009; & Zimbra et al., 2010).
The sheer diversity of such theories and their varying historical multidisciplinary roots
represents a fundamental challenge to their meta-theoretical integration. The primary value of
good meta-theory, however, is precisely the extent to which theory can be generated and
advanced (Turner, 1985, 1990). What follows is a speculative array of propositions that were
directly or indirectly derived from the theories identified as relevant to the geospatial diffusion
of ideas through cyberspace.
Tentative Propositional Perambulations
The following represent some of the key terms or concepts that populated the theories
reviewed. These terms are subsequently employed in speculating about potential empirical
propositions about the geospatial diffusion of ideas in cyberspace.
Definitions:
 Actor: Any person, actant (ANT) or technology that can generate (produce), receive
(store, record), and/or interpret (translate) information (messages)
 Agent: A spokesperson for a network or system (ANT)
 Actant: a set of actors acting or functioning as a coordinated whole (ANT)
 Network: An interdependent set of roles, functions, agents, and actors traceable
through systemic interactions (ANT, GST)
 Messages: inscriptions (ANT) or information (GST), which may be iconic, gestural,
symbolic, cartographic, or any combination of sensory stimuli or inputs.
 Stability: durable chronological consistency of coherence and meaningful pattern (ANT),
or resistance to unpredictable oscillations of trajectory (GST)
 Organization: the juxtaposition and pattern of interdependence among actors in a
system or network (ANT)
 Mobilizing: the process of exposing, enlisting, investing, recruiting, or enrolling (ANT)
the involvement of others in adopting, mimicking, or participating with a given network
(ANT) or system (GST) function or program
 Socialization: the process of establishing and enculturating actor(s) into existing
network roles and/or scripts (ANT)
 Translation: The moderation or mediation of messages with the deletion or addition of
information or frame of interpretation (ANT)

Spitzberg: Memes, Networks & the Noosphere (6.18.2012): p. 12











Diffusion: Communication of messages about a new idea (whether about an actor or
concept) [without translation—ANT)
Convergence: The extent to which the actors of a network or system co-orient,
coordinate, and agree with a set of translations and/or messages (ANT)
Alignment: The extent to which actors or networks share a common or mutual history
or ontogenesis
Coordination: The extent to which system elements, or actors, have adopted a common
set of roles, conventions, scripts, codifications, procedures, rules, or culture in
functioning (ANT)
Punctualization: The extent to which the structure and function of a network or system
is hidden (i.e., taken-for-granted, or “black-boxed”), such that only inputs and outputs
are noticeable to most of those who use or interact with the system.
Power: Influence and organization are relational products—no power is possessed by a
singular actor or network, as no influence can be transmitted without the facilitation of
other actor/networks.
Rhetorical valence (RV): A message is rhetorical to the extent it has persuasive
potential, and it has valence to the extent that this potential is directed toward a
particular cognitive, emotional, or behavioral outcome.
Network Proximity: “Communication proximity” is “the degree to which two individuals in a
network have personal communication networks that overlap” (Rogers & Kincaid, 1981, p. 129)

Given these basic constructs, it is important to frame certain grounding assumptions that may
bridge many of these theories. These grounding assumptions have empirical implications, but
for the most part, represent claims that can be considered axiomatic—that is, foundational for
the subsequent development of empirical predictions.
Axioms:
A 1:

There is no necessary ontological distinction between persons and technologies.

Where humans have motivations, devices have functions and affordances, and uses to which
those affordances are put. A predator drone may carry infrared sensors and crop recognition
software, or telescopes and ordinance. Different constructs for different affordances.
Equifinality permits a given device to be used in the service of multiple human motivations. A
surveillance drone may nevertheless be programmed to crash into person as well as fire
ordinance at that person. Although devices may not explicitly “program” actors, the extent of
punctualization and organization of actors by devices can be understood by everyone who
depends upon the language of a given software (e.g., PowerPoint, Word) or device (laptop,
wireless device, etc.). The language of actor interaction becomes programed by the device’s
functions, especially as interdependence increases.
A 2:

Actors and networks vary in media usage (production, transmission, consumption, and
translation)
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Some actor/networks communicate messages to only a few other actor/networks, and other
actor/networks communicate with very large numbers of other actor/networks.
A 3:

All social processes are a product of actor effects + network (linkage) effects.

As with power and influence, all social processes result from chained or linked processes. There
can be no influence without the relationship with other elements of a system. Latour (1986)
postulates the paradox of power as “not something one can possess—indeed it must be treated
as a consequence rather than a cause of action,” because “when you simply have power – in
potentia – nothing happens and you are powerless; when you exert power – in actu – others
are performing the action and not you” (pp. 264-265). In any distributed sense, then, power is
merely a summary of collective action rather than individual action. The reversing of cause and
consequence is illustrated by Latour’s (1986) claim that “society is not what holds us together,
it is what is held together” (p. 276).
A 4:

All actors in a network (or system) are interdependent.

Systems cohere or converge only to the extent that elements of the system coordinate their
activities and functions for the alignment of the network over time. To the extent that elements
of the system fail to converge, those elements (e.g., actors) will be ostracized, de-resourced, or
otherwise delimited in relation to the system.
A 5:

Actor/network competence mediates effects of message content(s).

Actors and networks vary in their competence (i.e., appropriateness and effectiveness) of
message content, form, and media selections (Spitzberg, 2006). Highly factual or functionally
important information may be possessed by an actor or network, but if not communicated
competently to other actors and networks, it will be limited in its persuasiveness.
A 6:

Actor/networks may produce significant communication content, but have few links or
consuming agents.

A7: Actor/networks may produce significant communication content, but it may be
significantly translated by liaisons or intermediary actor/networks in reaching other
audiences.
A 8:

Actor/networks may produce significant communication content, but have minimal
rhetorical valence.

A 9:

The influence of any actor/network’s communication will be a function of the rhetorical
valence of the message(s), the competence of the agents through which such messages

Spitzberg: Memes, Networks & the Noosphere (6.18.2012): p. 14

are translated, and the number and integration of actor/networks exposed or linked to
the actor/network.
A10: Actors are subjectively aware of their relative status in (a) their network (i.e., group), and
(b) their network’s relative status among other networks (groups) and supra-networks
(i.e., institutions) (SIT)
A11: Actors seek to (a) confirm and/or (b) enhance their relative status based on the valence of
these subjective judgments (SIT)
A12: Moral Dilemmas: Rational motivation represents a moral dilemma reflecting a dialectic
between self-utility and group-utility rationalities (Gupta)
A13: Terrorism Group Composition: Social movements are comprised of three types of primary
actors: (a) mercenaries (motivated by self-utility), (b) true believers (motivated by grouputility), and (c) captive participants (motivated by the high costs of non-compliance)
(Gupta)
Working Propositions
Given these axioms, the following section proposes some preliminary architectural elements for
a theory of geospatial idea diffusion in mediated contexts. At this juncture, it still fails certain
tests of internal consistency and deductive coherence. Furthermore, it is far from a
comprehensive or fully explanatory theory for such processes. Nevertheless, these propositions
serve as a preliminary theoretical venture into the still nascent and rapidly evolving noosphere
of a networked world.
Individual Competence in a Networked World
P14: Network Adoption & Individual Adoption: “An individual is more likely to adopt an
innovation if more of the individuals in her personal network have adopted previously”
(Rogers & Kincaid, 1981, p. 233)
P15: Motivation: “Change agents’ success in securing the adoption of innovations by clients is
positively related to the extent of change agent effort in contacting clients” (Rogers, 2003,
p. 373)
P16: Knowledge: “Change agents’ success in securing the adoption of innovations by clients is
positively related to empathy with clients” (Rogers, 2003, p. 377)
P17: Dominance & Ontologies: The greater the proportional representation of dominant
ontologies by agents (i.e., supra-system convergence), the more marginalized (i.e.,
powerless) the minority actor/network ontologies (SIT)
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P18: Dominance & Competence: The power of dominant ontologies and their agents are
moderated by the competence and network integration of those network agents.
P19: Dominance & Ontologies: The greater the proportional representation of dominant
ontologies by agents (i.e., supra-system convergence), the more marginalized (i.e.,
powerless) the minority actor/network ontologies (SIT)
P20: Dominance & Competence: The power of dominant ontologies and their agents are
moderated by the competence and network integration of those network agents.
P21: Actor/Network Potential Influence: Potential influence = (MessageRV  Agentcompetence) 
(NActors  NActor links), or the rhetorical valence of a message multiplied by the competence
of its translator(s) or conduits, and this is multiplied by the product of the number of
actors receiving it and those actors’ collective linkages to other actors or networks.
P22: Actual influence = T3 message RV replication  T1 baseline attitude, belief, or behavioral
RV, after actor/network message RV at T2.
There has been influence to the extent that a system changes its rhetorical valence in regard to
any given topic between Time 1 and Time 3, given the communication of message(s)
convergent with the direction of change by an actor or network at Time 2. For example, if the
Republication population of a region is 75% inclined to vote for the Republican candidate at
Time 1, and the Democratic campaign issues a series of negative attack ads at Time 2, and the
Republican population measures at only 65% of inclination to vote for their candidate at Time 3,
then the Democratic campaign network has a power effect of 10%.
P23: Uses & Gratifications: Actors’ uses and gratifications of media are a product of existing
content and media access, competence and dominant group ontologies (i.e., the
affordance of the media content that can facilitate group valence) (SIT, uses &
gratifications theory)
P24: Homophily & Competence: Homophilous communication is positively related to
communication effectiveness (competence) (Rogers & Kincaid, 1981, p. 127)
P25: Opinion Leaders & Mass Media: “Opinion leaders have greater exposure to mass media
than their followers” (Rogers, 2003, p. 316)
P26: Opinion Leaders & Influence: “Opinion leaders have greater contact with change agents
than their followers” (Rogers, 2003, p. 317)
P26: Opinion Leaders & Participation: “Opinion leaders have greater social participation than
their followers” (Rogers, 2003, p. 317)
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P27: Opinion Leaders & Innovation: “Opinion leaders are more innovative than their followers”
(Rogers, 2003, p. 318)
P28: Influentials & Diffusion: Influentials are [slightly more] disproportionately likely to
influence diffusion cascades in systems (Watts & Dodds, 2007)
P29: Influentials & Diffusion: Influentials are less likely to influence diffusion cascades than the
potential of the network to be influenced—i.e., the amount of the system that must
change before a given member will change [i.e., threshold rules] (Watts & Dodds, 2007)
P30: Change Agents & Opinion Leaders: “Change agents’ success in securing the adoption of
innovations by clients is positively related to the extent that he or she works through
opinion leaders” (Rogers, 2003, p. 388)
P31: Proximity & Influence: “The degree of proximity in communication dyads is positively
related to their potential for behavior change on the part of the dyadic partners” (Rogers
& Kincaid, 1981, p. 132)
P32: Network Bridging & Group Identification: The more an actor bridges networks rather
than is central to networks, the weaker and less stable that actor’s identification with the
group (McFarland & Pals, 2005)
P33: Identification & Network Characteristics: The greater an actor’s network cohesiveness,
density, size, and status, the stronger and more stable that actor’s identification with the
group (McFarland & Pals, 2005)
Structural Influences of Networks
P34: Identity salience: “The more strongly committed a person is to an identity—in terms of
both interactional [i.e.., the number of roles or extensivity connected with an identity]
and affective [i.e., the importance of those connected roles], the higher the level of
identity salience will be” (Hogg et al., 1995, p. 258)
P35: Identity & Group (Dis)Preference: Group membership motivates actor perceptions of
actor’s own group’s positive valence [favoritism] and depersonalization and derogation of
out-groups’ members [discrimination], and extent of distance and difference of outgroups
from actor’s own group.
P36: Group Similarity & Group Identity: “The stronger the similarities within the group and the
differences between groups, the stronger the identity of the group” (Korte, 2006, 170)
(SIT)
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P37: Outgroup Similarity: “Outgroup members are seen as more similar to each other than are
ingroup members” (Brown, 2000, p. 750) (SIT)
P38: Identity & Homogeneity: “In general, high identifiers tend to see both ingroups and
outgroups as more homogeneous than low identifiers, particularly if the intergroup
context is salient” (Brown, 2000, p. 751) (SIT)
P39: Homophily & Linkage: “Individuals tend to be linked to others who are … relatively
homophilous in social characteristics” (Rogers, 2003, p. 341)
P40: Homophily & Interaction Frequency: Idea exchange frequency is positively related to
homophily (Rogers & Kincaid, 1981, p. 127)
P41: Homophily & Stability: “Homophilous links are more stable than heterophilous links”
(Rogers & Kincaid, 1981, p. 316)
P42: Simple vs. Multiplex Links: Multiplex relations have more mutual influence than simple
relations (Rogers & Kincaid, 1981, p. 132)
P43: Proximity & Stability: “Spatially proximate links are more stable” (Rogers & Kincaid, 1981,
p. 316)
P44: Reciprocity & Stability: “Reciprocated links are more stable” (Rogers & Kincaid, 1981, p.
316)
P45: Ascribed vs. Achieved Links: “Links representing ascribed, rather than achieved,
interpersonal relationships (such as kinship links) are more stable” (Rogers & Kincaid,
1981, p. 316)
P46: Instrumental vs. Relational Stability: “Communication networks based on instrumental
content are more stable than networks based on friendship” (Rogers & Kincaid, 1981, p.
322)
P47: Multiplexity & Stability: “Multiplexity is positively related to stability in network links”
(Rogers & Kincaid, 1981, p. 322)
P48: Tabooness: “Tabooness is related to less connectedness and to weaker tie strength (less
communication proximity)” (Rogers & Kincaid, 1981, p. 323)
P49: Connectedness & Size: “Clique connectedness is inversely related to clique size” (Rogers
& Kincaid, 1981, p. 139)
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P50: Diffusion Curve: “Adopter distributions follow a bell-shaped curve over time and
approach normality” (Rogers, 2003, p. 275)
P51: Global Diffusion Cascades: If a global cascade does not occur (i.e., “when sufficiently
many early adopters are connected to each other that their subnetwork ‘percolates’
throughout the entire influence network”), only local cascades of influence can occur
subsequently (Watts & Dodds, 2007, p. 445). [“The critical mass occurs at the point at
which enough individuals in a system have adopted an innovation so that the innovation’s
further rate of adoption becomes self-sustaining” (Rogers, 2003, p. 343)]
P52: Diffusion Thresholds: “A threshold is the number of other individuals who must be
engaged in an activity before a given individual will join that activity… In the case of the
diffusion of an innovation, a threshold is reached when an individual is convinced to adopt
as the result of knowing that some minimum number of other individuals in the
individual’s personal communication network have adopted and are satisfied with the
innovation” (Rogers, 2003, p. 355)
Network Competence
P53: Power & Conservatism: “Dominant groups strive to maintain the status quo while
minority groups seek positive identification on attributes different from the dominant
group” (Korte, 2006, p. 170) (SIT)
P54: Identification & Participation: “A strong identification with a collectivity makes
participation on behalf of that collectivity more likely” (Hunt & Benford, 2004, p. 437)
P55: Diffusion & Weak Ties: “The informational strength of communication links is inversely
related to the degree (1) of proximity, and (2) of homophily in the dyad. Or, in other
words, information reaches a larger number of individuals, and transverses a greater
social distance, when passed through weak ties rather than strong” (Rogers & Kincaid,
1981, p. 243)
P56: Proximity & Diffusion: “The degree of proximity in communication dyads is negatively
related to their information-exchange potential” [i.e., based on the strength of weak ties]
(Rogers & Kincaid, 1981, p. 131)
P57: Heterophily & Diffusion: The degree of heterophily in communication dyads is positively
related to their information-exchange potential” [i.e., based on the strength of weak ties]
(Rogers & Kincaid, 1981, p. 131)
P58: Network Integration & Diffusion: Network integration is negatively related to
information-exchange potential (Rogers & Kincaid, 1981, p. 132) [“individual integration,
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the degree to which the members of a focal individual’s personal communication network
are linked to each other,” p. 225)
P59: Integration & Influence: “Individual connectedness is positively related to individual
behavioral change” and “individual integration is positively related to individual
behavioral change” (Rogers & Kincaid, 1981, p. 226)
P60: Diversity & Influence: “Individual diversity is positively related to individual behavioral
change” (Rogers & Kincaid, 1981, p. 226)
P61: Network Norms & Innovation: “When a social system’s norms favor change, opinion
leaders are more innovative, but when the system’s norms do not favor change, opinion
leaders are not especially innovative” (Rogers, 2003, p. 318)
Intergroup Conflict
P62: Threat & Group Action: Competing groups pursue intergroup competitive actions
proportional to the extent of (a) intergroup differentiation between “us” and “them, and
(b) the existential threat potential interpreted in the competing group (Gupta).
P63: Intergroup Competition Intervention: The more that interventions (a) de-radicalize truebelievers, (b) prosecute mercenaries, and (c) protect and secure basic needs for captive
participants (Gupta)
P64: Decategorization & Common Identity Models: The more that interventions (a)
personalize/humanize members of the competing groups, (b) persuasively employ
multiple dimensions of interpretation of members of the competing groups that cut
across the existing competing interpretive dimensions, (c) persuasively employ new or
multiple relevant boundary definitions of the competing groups , or (d) persuasively focus
on typicality of the members of the competing groups, the more intergroup conflict is
reduced (Brown, 2000, p. 752)
Conclusion
Geo-spatial mapping has increasingly accommodated 3-dimensional graphic techniques (e.g.,
Shaw et al., 2008; Shaw & Yu, 2009; Yin et al., 2011). The individual-level point data of a
message with a particular semantic content produces various forms of data such as frequency
and density of occurrence in a geo-spatial locale. This content may reveal consistent patterns
over time and space, thereby revealing individual patterns, and perhaps larger scale patterns
such as the tendencies and agent-based constraints illustrative of travel patterns or availability
of communications technologies and mobility. To the extent such patterns reveal
correspondences across individuals in time and space, it may be possible to identify such
collective functions such as home-to-work-to-home dynamics of urban lifestyle. To the extent
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that such point data can be linked as relational data, social movements, organizational life, and
fundamental aspects of power, influence, and homophilous association can be mapped in space
and time. New metrics will be required, along with new distributional assumptions and forms of
statistical inference. Scaling the hierarchy from the physical to the social, from the individual to
the collective, and from cyberspace to realspace will remain a fundamental challenge to the
relationship between information and social life.
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