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Abstract

Much early communication research was inspired by systems theory. This approach emphasizes that individuals and groups
use communication to interact with and respond to their larger environment and attempts to outline the ways that dif-
ferent levels interact with each other (e.g., work groups within departments within firms). Many concepts from systems
theory—such as emergence and feedback loops—have become integral parts of communication theories. However, until
recently, quantitative researchers have struggled to apply a systems approach. Large-scale, multilevel trace data from
online platforms combined with computational advances are enabling a turn back toward systems-inspired research. | out-
line four systems-based approaches that recent research uses to study online communities: community comparisons, indi-
vidual trajectories, cross-level mechanisms, and simulating emergent behavior. | end with a discussion of the opportunities

and challenges of systems-based research for quantitative communication scholars.
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1. Introduction

In the 1960s and 1970s, communication scholars were
enthralled by systems theory. While much of scien-
tific progress has advanced by taking a reductionist
approach (Sawyer, 2005), systems theory promised a
set of theoretical and methodological tools for under-
standing how interdependent parts communicating and
responding to each other can create an emergent whole.
Organizational communication scholars produced foun-
dational works elucidating and expounding how systems
theory applied to organizations and groups as “open sys-
tems” (Farace et al., 1977; Katz & Kahn, 1966; Rogers &
Agarwala-Rogers, 1976).

However, quantitative systems-based approaches
failed to live up to their promise. These approaches were
hampered in large part by the difficulty of obtaining and
analyzing appropriate data. Systems theory fell out of
favor as organizational communication took an interpre-
tive turn. Although it is rare for contemporary researchers
to explicitly view their work in terms of systems theory,
many qualitative and quantitative communication the-

ories and questions have been influenced by systems
theory and are amenable to systems theory approaches
(Contractor, 1994, Lai & Lin, 2017; Poole, 1997, 2014).
Many of the barriers that made systems theory
research so difficult have been greatly reduced in online
contexts. We have access to digital trace data of online
communities and organizations, with rich, granular, lon-
gitudinal data from millions of individuals across thou-
sands of online communities. We also have the compu-
tational capacity to store, analyze, and model this data.
These advances provide a revolutionary opportunity for
researchers. In this article, | identify exciting approaches
that researchers have already begun to undertake and
| argue that the time is ripe for empirical researchers to
turn again to systems thinking, theorizing, and testing.

2. Background
2.1. Systems Theory

Poole (2014, p. 50) defines a system as “a set of interde-
pendent components that form an internally organized
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whole that operates as one in relation to its environ-
ment and to other systems.” Unlike typical statistical
approaches, which treat each unit of analysis as inde-
pendent, systems theory focuses on understanding inter-
dependence. Farace et al. (1977) argue that interdepen-
dence is a key feature of organizations, and they define it
as “the interlocked, reciprocal, mutually influential rela-
tionships among the organization’s members” (Farace
et al.,, 1977, p. 17). Early systems theorists hoped that
systems theory could be a framework for describing all
types of interacting, interdependent systems, from cells
and organs to organizations and societies (Poole, 2014).

This focus on understanding interdependence
spawned a number of approaches and theories, and it
is more accurate to think of systems theory as a set of
related theories and frameworks rather than as a single
theory. In this section | review three concepts from sys-
tems theory that | believe are the most influential and
generative for communication scholars: environments,
feedback loops, and emergence. For each, | give an exam-
ple or two of communication research that relates to the
concept. Following this, | sketch a brief history of how
systems theory has influenced communication research.
More thorough treatments of systems theory and its
relationship with organizational communication can be
found in Lai and Lin (2017) and Poole (2014).

2.1.1. Environments

In systems theory, the environment includes everything
outside of a system that is relevant to it (Poole, 2014).
The system takes in information and inputs from its envi-
ronment, which influence the system’s behavior. A sys-
tem’s environment includes the interdependencies that
the system has with other systems—for example, if a
product development group is our focal system, the envi-
ronment might include the product testing group that
it relies on for feedback and information. The environ-
ment also includes other aspects of the world that are
relevant to the functioning of the system, such as the
amount of resources available, regulatory or technologi-
cal constraints, and cultural contexts. Which aspects are
considered part of the system and which are part of the
environment depends on where the boundary is drawn
around the system, a decision which is largely dependent
on the research question (Farace et al., 1977).

Many communication researchers have recognized
the importance of external environments on organiza-
tions. For example, building on new institutionalism
(DiMaggio & Powell, 1983), Lammers and Barbour’s
(2006) institutional theory of organizational communica-
tion outlines the ways that extra- or cross-organizational
institutions like norms, beliefs, and routines not only
influence communication within an organization but
are sustained and reproduced through communica-
tion processes.

2.1.2. Feedback Loops

Feedback loops identify aspects of a system that
are recursive/circular, leading to “mutual causality”
(Contractor, 1994). In other words, the behavior of a sys-
tem influences the environment and then the environ-
ment influences the behavior of the system. There are
two primary types of feedback loops: Negative feedback
loops are self-correcting, where a system responds to
environmental changes so as to maintain homeostasis;
positive feedback loops are self-amplifying, where the
system amplifies environmental changes (Poole, 2014).
The most influential treatment of feedback loops, called
cybernetics, focused mostly on negative feedback loops
(Wiener, 1948). Cybernetics posits that systems con-
stantly gather feedback about the effects of their actions
on their external environment and then adjust their
actions in order to keep the system’s output in line with
its goals. The canonical example of a simple cybernetic
system is a thermostat.

Many organizational processes can also be conceptu-
alized as feedback loops, although they will typically be
much more complicated than a thermostat. For example,
Figure 1 shows a simple version of the spiral of silence
theory (Noelle-Neumann, 1974). In this model, people
perceive the beliefs of those around them based on who
is talking about their beliefs. Those who perceive their
own opinions to be in the minority are then less likely to
speak about them. This leads to a greater imbalance in
who is speaking, and an even greater reluctance of those
holding minority opinions to speak out. Thus, the spiral
of silence is a positive feedback loop: The initial silence
of minority believers begets more silence of minority
believers until the only ones expressing opinions are all
of one belief.

2.1.3. Emergence

Perhaps the key concept of systems theory is emergence.
Emergence is colloquially captured in the adage “the
whole is greater than the sum of its parts.” Emergence
is the idea that, in many contexts, understanding the
behavior of the individual components of a system
is not enough to understand what will happen at a
higher level—that higher-level behavior “emerges” from
the interaction between components. In other words,
through interaction and interdependence, a system can
have different attributes and properties than its com-
ponent parts (Poole, 2014). Individuals following even
simple rules can produce surprisingly complex collective
behavior (Sawyer, 2005). Examples commonly given are
flocks of birds that appear to move as one organism
or ants that build complicated structures and exhibit
efficient, non-intuitive foraging strategies (Wilensky &
Rand, 2015).

Many interpretive communication theories directly
draw on the concept of emergence. Most notably, work
on communication constitutes organizations (CCO) and
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Figure 1. Representation of the spiral of silence theory as a positive feedback loop: Unless the fear of isolation is low, a
group will enter a positive feedback loop, where those holding minority opinions are less and less likely to share them.

related theories of structuration are focused on how
organization-level or group-level outcomes like norms,
hierarchies, and meaning result from the communicative
behavior of individual members (McPhee et al., 2014;
Taylor & Van Every, 2000).

2.2. Systems Theory and Communication Theories

Systems theory was deeply influential for a generation
of quantitative communication scholars. Despite the
promise of these approaches, these early researchers
suffered from two major hurdles: a lack of appropriate
data and a lack of methodological tools. For many of
the ideas from systems theory, data must be (a) gran-
ular, (b) longitudinal, and (c) include multiple subsys-
tems/components. In typical work groups or firms, that
makes data collection incredibly onerous and expensive.

Organizational communication researchers from this
era often complained about the difficulty of collecting
the necessary data to test theories about interacting sys-
tems. For example, Rogers and Agarwala-Rogers (1976)
bemoaned the expense of time-series data, the difficulty
of gathering longitudinal data unobtrusively, and the
pressure to produce immediate results. Nearly a decade
later, Monge et al. (1984) argued that organizational
communication processes were well-theorized but not
empirically validated in large part because of the diffi-
culty of collecting and analyzing appropriate data.

The other major hurdle was a lack of methodologi-
cal tools. These scholars had rich theories but could only
approach them in fairly simple ways such as through
surveys and simple regression models. Statistical tools
that are valuable for studying complex systems like multi-
level modeling, social network analysis, and causal infer-
ence had either not yet been developed or were in
their infancy. These constraints led to empirical research

that was often cross-sectional, statistically simple, and
could not test for interdependent processes like feed-
back loops (Contractor, 1994).

The weaknesses of this first wave of systems research
made studying rich or complicated questions difficult,
and communication scholars began to turn to interpre-
tive and qualitative approaches in order to explore and
explain richer concepts. While many of these qualitative
researchers rightly criticized the simplified, reductionist
approach taken by early quantitative researchers, many
of their theories either explicitly or implicitly draw on sys-
tems theory.

Perhaps the best example is CCO research. In addi-
tion to the fundamental role of the concept of emer-
gence as explained above, CCO researchers also analyze
the role of environmental contexts in which organiza-
tions are embedded (Kuhn, 2008). Indeed, CCO schol-
ars have explicitly argued that CCO has strong overlaps
with systems theory and should draw more inspiration
from systems theorists (Schoeneborn, 2011). Similarly,
actor—network theory is fundamentally interested in the
role of relationships and interdependence (Latour, 2007).
In short, while traditional systems theorists have typically
taken mathematical or quantitative approaches, qualita-
tive and interpretive communication scholars have con-
tinued to engage with and develop systems theory con-
cepts as metaphors and conceptual frameworks.

Outside of communication, systems theory contin-
ued to develop, primarily in STEM fields (for a summary
see Sawyer, 2005). In the 1990s, a number of quantitative
communication scholars introduced more recent devel-
opments in systems theory—such as self-organizing sys-
tems and chaos theory—and argued for their appli-
cation to communication research (Contractor, 1994;
Contractor & Seibold, 1993; Poole, 1997). Many of the
methodological approaches they championed were not

Media and Communication, 2022, Volume 10, Issue 2, Pages 29—-40

31


https://www.cogitatiopress.com

& COGITATIO

adopted widely, likely because the statistical, compu-
tational, and data hurdles remained. However, these
researchers did help spur the adoption of social network
analysis, the systems theory method which remains most
common today in quantitative communication research
(Monge & Contractor, 2003).

In summary, organizational communication research
has been deeply influenced by systems theory but, until
recently, quantitative researchers in particular have strug-
gled to study systems theory concepts like emergence,
organizational-environmental interactions, and feedback
loops. The rest of this article makes an argument for the
promise of applying systems approaches to online com-
munities and identifies a nascent turn in that direction.

2.3. Online Communities

Online communities refer to groups of people that form
and organize online to meet collective goals. “Online
communities” is an umbrella term that encompasses
both commons-based peer production (Benkler, 2006)—
such as Wikipedia and open-source software where par-
ticipants produce a shared output—as well as discussion-
based communities—such as Reddit, where the collec-
tive goal may be information-seeking or a sense of com-
munity (Hwang & Foote, 2021; Lampe et al., 2010).

Online communities number in the millions, with
many millions of participants. While it is tempting to dis-
miss them as simple “bulletin boards” where informa-
tion is posted and shared, they are complex organiza-
tions that can perform impressive tasks. For example,
collaborative projects like Wikipedia, Linux, and Firefox
successfully compete with products produced by some
of the most well-resourced firms in the world.

While very small online communities behave differ-
ently than large communities (Hwang & Foote, 2021),
structure and organization quickly appear as they
grow. Researchers have shown that even moderately
large online communities and peer production projects
self-organize into a small core of dedicated contribu-
tors and a large periphery of occasional participants
(Crowston et al., 2006; Matei & Britt, 2017). This surpris-
ing pattern occurs everywhere we look in online commu-
nities and looks very similar across communities (Broido
& Clauset, 2019). For example, Figure 2 shows the dis-
tribution of comments per member in one hundred ran-
domly selected Reddit subreddits; while there are small
differences between communities, the overall shape of
the distribution—with most people contributing very
few comments while a few contribute many—is identical
across every subreddit.

In some ways, online communities resemble volun-
tary organizations (Cress et al., 1997; McPherson, 1983):
As in voluntary organizations, members are typically
unpaid volunteers, without formal roles, who are free to
participate in multiple organizations. However, there are
differences that make the success of online communities
even more surprising. Contributors are producing a pub-

lic information good (Fulk et al., 1996), typically having
never met face-to-face and communicating only via text
and the shared artifact (Bolici et al., 2016). Von Krogh
and von Hippel (2006) argued that the success of online
communities should cause us to question some of our
assumptions about how groups and organizations work
and that studying them would provide important insight
not only into online communities, but into questions
about motivation, self-organizing, and innovation in all
types of organizations.

2.4. Online Communities as Systems

Organizational communication researchers and others
have taken up this call and have worked to understand
how online communities function. This work is broad
and varied, including important work on how the techno-
logical features of online communities influence oppor-
tunities for collective action (Bimber et al., 2005, 2012;
Fulk et al., 1996). Among many other findings, these
researchers have identified three important aspects of
online communities that make a systems approach vital
for understanding them: (a) the role of platforms; (b) low
barriers to entry, participation, and exit; and (c) fuzzy
boundaries. Below | elaborate on each of these features
and how they relate to systems theory.

2.4.1. The Role of Platforms

Many online communities exist on platforms, which they
are only semi-independent of. Platforms often provide
the technical infrastructure that an online community
runs on, including software, servers, and internet connec-
tions. The goals and priorities of platforms are distinct
from—and often at odds with—those of managers and
members of online communities. Platforms can decide
to do things like change the software, change the terms
of service, or even ban online communities unilater-
ally; online communities have an ambivalent and com-
plicated relationship with platforms. For example, sub-
reddit moderators have protested platform decisions
by doing things like “going dark”: stopping most peo-
ple from accessing or contributing to their communities
(Matias, 2016).

In systems terms, platforms often act as a changing
environment that an individual online community system
both reacts to and influences; in other words, platform—
online community dynamics are complex feedback loops.
Taking this perspective helps us to identify research
opportunities—for example, we might hypothesize that
a platform that begins to punish controversial online
communities would spur those communities to retaliate,
making platforms even more likely to crack down.

2.4.2. Barriers to Entry, Participation, and Exit

Compared to offline organizations, the barriers to joining,
contributing, and leaving an online group are incredibly
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Figure 2. Distribution of comments per member across 100 randomly selected subreddits on Reddit in January 2017. Notes:
The y-axis (log-scaled) shows the proportion of users making each number of comments (log-scaled); every community
exhibits a very similar shape, with the lion’s share of commenters only making a few comments. Before plotting, the top
5% of participants were removed in order to remove the influence of highly active bots or incredibly active users and to

|H

highlight the similarity of “typica

low. Typically, the median contributor makes only a few
contributions. This has a number of implications. First,
communities must be constantly engaged in welcoming
and onboarding newcomers, a task that gets more dif-
ficult as a group grows in size and complexity (Halfaker
et al., 2013; Narayan et al., 2017). On the other hand,
organizations can benefit from low cost and low effort
contributions that are enabled by information technolo-
gies (Bighash et al., 2018; Bimber et al., 2005).

Unlike employees, for whom changing jobs entails
significant costs, online community participants can
decide minute-by-minute whether, where, and how to
contribute. Typical research on these barriers might
focus on understanding how to change costs to encour-
age participation in a given online community. A study
that takes a systems approach might look at how chang-
ing participation costs influences the entire ecosystem
of communities. For example, we might ask not only
whether disallowing anonymous contributors decreases
contributions in a focal community, as Hill and Shaw
(2021) do, but also whether it drives spammers and other

users across these communities.

anonymous contributors to related communities.
2.4.3. Fuzzy Boundaries

One result of the low barriers to participation in online
communities is that defining group membership is very
difficult. People quickly move between communities
or contribute to multiple communities nearly simulta-
neously. At the community level, there are also fuzzy
boundaries about what to consider an online commu-
nity. For example, an open-source project may consist
of multiple complex modules, or a wiki may cover dis-
tinct sets of topics. As a case in point, when researchers
study Wikipedia, they may identify their focal community
as the entire encyclopedia (Bryant et al., 2005), a single
topical “project” (Qin et al., 2015), or even a single page
(Brandes et al., 2009).

Even once we draw the borders around what con-
stitutes a given community, online communities are
often intimately connected. This can be implicit—like
subreddits that focus on different aspects of the same
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topic (TeBlunthuis et al., in press)—or explicit—like
open-source software projects that are dependencies.
A systems perspective can help us to recognize that this
fuzziness is not a methodological hurdle to be overcome
but a key lens for understanding the dynamics of online
communities. For example, we can gain insight by look-
ing at which communities people co-contribute to and
how that changes over time (Xu, 2021; Zhu et al., 2014).
These fuzzy boundaries mean that the environment has
an outsized role; understanding why one online commu-
nity succeeds in reaching its goals while another does not
usually has much more to do with how and where the
organization is embedded in the larger network (i.e., sys-
tem) of online communities.

In sum, online communities and the individuals
within them are interconnected, interdependent orga-
nizations with fuzzy boundaries that emerge from the
nearly unconstrained choices of individuals: conditions
that make systems approaches vital. Systems theory
can help researchers to gain new insights into how to
study and theorize about the behavior and dynamics of
online communities.

3. A New Opportunity

Not only is a systems theory approach especially suit-
able for studying online communities, but two other fac-
tors make taking a systems theory approach feasible:
(a) researchers have access to immense troves of data
from online community platforms and (b) computational
power, methods, and interfaces have each improved to
an extent that doing systems research is tractable for
social scientists.

3.1. Data on Online Communities

Platforms like Reddit, GitHub, StackOverflow, and
Wikipedia make an incredible wealth of data available
to researchers. As part of their normal operations, these
platforms track the actions that users take—such as edit-
ing pages, submitting code, or posting comments—with
timestamps down to the millisecond. The opportunity
provided by this “digital trace data” has been long recog-
nized (Freelon, 2014) and communication research that
uses digital trace data is increasingly common. While
this data is useful for studying many communication
questions, digital trace data is particularly appropriate
for systems theory approaches. As explained by Rogers
and Agarwala-Rogers (1976), the ideal data for systems
research is longitudinal, unobtrusive, and includes many
different organizations.

Indeed, data from online platforms is beyond what
early researchers could even have hoped for. Often,
today’s researchers have access not only to what actions
people take in online communities but to the full text
of the communication and conversations that happen
across entire platforms. These platforms consist of many
different communities—sometimes thousands or hun-

dreds of thousands—and may track millions of individual
users as they interact within and move between online
communities over time.

3.2. Advances in Computational Resources

In addition to ideal data for taking a systems theory lens,
there have been a number of recent advances in com-
putational resources which make this kind of work sim-
pler to do and more valuable. The first is straightfor-
ward: computers have become much more powerful in
the last few decades. Both in terms of processing power
and the cost of storage and memory, modern personal
computers now have the capability to run impressive,
moderately large-scale analyses. This has been accom-
panied by advances in distributed computing such as
Apache Spark, which makes analyzing even very large
datasets tractable.

The second advance is in software and statistical
approaches for doing large-scale and cross-community
work. This includes approaches like multilevel modeling
in statistics, computational text analysis tools like topic
modeling and sentiment analysis (Boumans & Trilling,
2016; Jacobi et al., 2016), event-based network analy-
sis techniques like relational event modeling and pro-
cessual communication networks (Pilny et al., 2020;
Schecter et al., 2018), and agent-based modeling and
other simulation-based analyses (Waldherr et al., 2021),
an advance discussed in more detail below.

4. Approaches

Due to these data and computational advances, quanti-
tative organizational communication scholars have the
opportunity to study the behavior of online communi-
ties and platforms as systems. The kind of systems think-
ing that | am proposing orients researchers to questions
about things like the role of the environment, the way
that systems and subsystems interact across and within
different levels, and the way that feedback loops influ-
ence communities.

| believe that this type of thinking has the poten-
tial to generate exciting new research in many direc-
tions. Indeed, scholars in communication and related dis-
ciplines have already been taking advantage of the data
afforded by online platforms (Lazer et al., 2009). Some of
this research addresses systems theory questions. Below
| describe four of the most promising approaches and
give examples of recent work in communication or adja-
cent fields that take each approach. As an example of
how generative systems thinking can be, | also provide
provocations about related studies that communication
researchers might consider.

4.1. Community Comparisons and Interactions

One approach enabled by rich online community data is
simply to compare many online communities. One of the
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weaknesses of organizational communication research is
the difficulty and expense of studying even one organiza-
tion in depth. Computational approaches are often very
scalable—in many cases, it is nearly as easy to apply an
analysis to one hundred or one thousand online com-
munities as it is to apply it to one. One of the benefits
is that large-scale comparisons allow for much stronger
arguments about the generalizability of findings (Hill &
Shaw, 2019). For example, Halfaker et al. (2013) iden-
tified a decline in users on English Wikipedia, positing
that changes to technology and norms drove away new-
comers. TeBlunthuis et al. (2018) showed that this same
pattern of “rise and decline” was typical of hundreds
of wikis, arguing that this pattern may be common to
all online communities and calling into question the
hypothesis that specific decisions made by Wikipedia
were behind the drop in participation. Another benefit
of studying many organizations is having the statistical
power to study organization-level variables (Hill & Shaw,
2019). This allows researchers to look at things like how
differences in communication structure relate to organi-
zational outcomes (Crowston et al., 2006; Hinds & Lee,
2009; Schweik & English, 2012).

While comparing many communities can be incredi-
bly powerful, it ignores relationships between communi-
ties. While this may be justifiable for many research ques-
tions, systems theory teaches us that for many outcomes
it is important to study the way that organizations inter-
act with each other. A growing number of communica-
tion scholars have been using a descendant of systems
theory called organizational ecology to study offline orga-
nizations and online communities (Hannan & Freeman,
1977; Xu et al., 2021). The key idea of organizational ecol-
ogy is that ecological relationships like competition and
mutualism occur between organizations. For example,
researchers have studied how topical competition influ-
ences membership (TeBlunthuis et al., 2017; Zhu et al.,
2014) and how relationships between generalist and spe-
cialist social networking sites change over time (Xu, 2021).

There are exciting opportunities to extend this idea
to incorporate and develop communication theories.
If organizational ecology can tell us which online com-
munities are undergoing competition, for example, then
we might hypothesize that online communities undergo-
ing intense competition would develop stronger organi-
zational culture or identity due to the salience of other
“outgroups” (Turner & Tajfel, 1986). Using a platform like
GitHub, we could look for linguistic markers of group
identity and examine how their prevalence changes at
different levels of competition.

4.2. Individual Trajectories

The second approach treats the individual rather than
the organization as the focal system. Online platform
data often allows researchers to track individual users
as they join, participate in, and leave communities. This
data lets us study how communities influence people

(and vice versa), how people decide where to partici-
pate, and which people are most likely to join or leave.
Researchers studying individual trajectories have looked
at things like the differences between typical Wikipedia
newcomers and those who go on to become core con-
tributors (Panciera et al., 2009) or how users adapt
(or don’t) to the linguistic norms of the communities
they join (Danescu-Niculescu-Mizil et al., 2013). Arelated
approach is more granular: Instead of trying to under-
stand long-term changes to users, it uses log data to
explore how one individual’s actions influence others
or how an individual moves through a platform in the
course of a single session (e.g., Suthers, 2015).

Future research in this vein could draw more directly
on both systems theory and communication theory. One
key question from systems theory is how higher-level
phenomena like organizations emerge from individual
decisions. Individual trajectories could be used to empir-
ically test aspects of communication theories that pro-
pose the importance of individual actions in creating
or reproducing organizations. For example, researchers
interested in CCO might look for ways that new commu-
nity members learn about the texts of a community and
how the content or patterns of their communication dif-
fers after being exposed to those texts.

4.3. Cross-Level Mechanisms

The third approach focuses on what | call cross-level
mechanisms. The papers in this area look at how
organization-level or platform-level decisions influence
an organization or set of organizations and then look at
individual-level data to understand the underlying mech-
anisms. For example, Nagaraj and Piezunka (2020) study
how contributions to the open-source mapping system
OpenStreetMap in a given country change following the
entry of Google Maps as a competitor. Their initial ana-
lysis shows that competition reduces the number of con-
tributions to OpenStreetMap. This is an important find-
ing, but having individual-level data allows Nagaraj and
Piezunka (2020) to go further, showing that this effect
is driven completely by a reduction in new contribu-
tors while existing contributors actually contribute more
when competition increases.

Chandrasekharan et al. (2017) take a similar
approach. In their initial analysis, they show that when
Reddit banned a number of toxic subreddits this did not
cause an increase in the amount of hate speech used
in adjacent communities. Their individual-level analysis
shows that this was due both to users leaving Reddit and
also because those users who stayed reduced their use
of hate speech.

Communication scholars are often interested in
cross-level dynamics. For example, organizational schol-
ars might be interested in how different leaders in an
online community influence both organizational-level
measures of productivity or retention as well as the
individual-level drivers of those measures. In order to
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study these questions, a researcher could look at how
adding a new moderator to a Reddit subreddit changes
online community-level measures like the number of par-
ticipants and could then drill down to look for things like
linguistic markers of discontent.

4.4. Simulating Emergent Behavior

The fourth approach does not depend on having digi-
tal trace data at all. Communication researchers have
begun to use simulation—in the form of agent-based
modeling—to model how higher-level behavior can
emerge from interactions. In agent-based modeling, a
researcher creates a simulated society, peopled by com-
putational “agents.” Agents are simple computer pro-
grams that take in input about their environment and
make decisions. Agent-based models (ABMs) are ideal for
modeling system behavior because they are designed to
capture feedback loops and emergence (Sawyer, 2005).
While earlier software like cellular automata (Wolfram,
1984) was incredibly simple due to a lack of com-
putational power, modern software like Mesa (Kazil
et al., 2020) or NetLogo (Wilensky, 1999) makes it pos-
sible to create much more complex and realistic agents
and environments.

Waldherr et al. (2021) argue that greater adoption of
ABMs would benefit communication research for many
reasons, including formalization, explanation, and explo-
ration. Formalization refers to the benefits that come
from explicitly encoding a theory’s predictions into com-
puter code. Waldherr et al. (2021) argue that this can
help to identify ambiguities and blind spots in theo-
ries. Explanation refers to how ABMs can be used to
test communication theories. Many theories make pre-
dictions about how individual-level behavior produces
higher-level patterns. If agents acting according to those
theories do not produce those patterns, then we know
that something about the theory (or its computational
representation) is wrong. Exploration refers to using
ABMs for theory generation and as tools for thinking
(Wilensky & Rand, 2015). AMBs can be used as digi-
tal laboratories, testing how agents behave in different
contexts; interesting or surprising behavior can then be
tested empirically.

Because they don’t rely on large-scale data, ABMs
can be used outside of the context of online commu-
nities. ABMs are an increasingly popular tool for com-
munication scholars across interest areas. For example,
a recent special issue in Communication Methods and
Measures featured ABMs which explored how memory
relates to linguistic redundancy (Oh & Kim, 2021), how
group decision making can be improved by having oppos-
ing factions (Shugars, 2021), how information spreads
in an information-seeking context (Reynolds, 2021), and
how friendship influences and is influenced by media use
(Friemel, 2021).

Many other communication theories could be
explored using ABMs. To return to our spiral of silence

example, researchers have used ABMs to explore ques-
tions like how the impact of the spiral of silence mecha-
nisms differs depending on the size of a communication
network (Sohn, 2019) or if manipulative bots are added
to the network (Ross et al., 2019).

5. Discussion

Communication theories developed by qualitative and
interpretive researchers are often about interdependent,
embedded, recursive processes. The methods and con-
ceptual advances of systems theory provide an exciting
means to both test existing theories and develop new
extensions. | have focused on the context of online com-
munities as a starting point, but there is an argument to
be made for the necessity and promise of taking a sys-
tems approach more broadly. While it may have made
sense at one point to study only a group’s offline com-
munication patterns, contemporary communication pro-
cesses now span multiple media, and the separation
between online and offline and work and home are
increasingly blurry. Communication research needs to
consider the role of these changes, and systems thinking
is vital for theorizing about our new interdependencies.

While the focus of this article has been on how new
data and methods empower quantitative researchers
of online communities, many of the systems-inspired
research ideas that | propose above could be stud-
ied qualitatively, and qualitative researchers may also
find a systems perspective generative. Indeed, under-
standing systems well requires combining computational
and qualitative approaches, and there have been some
recent methodological advances in this area. For exam-
ple, Nelson (2020) introduces “computational grounded
theory,” an approach that goes back and forth between
computational steps and interpretive steps to both gain
a richer understanding of the computational output and
to validate the qualitative findings.

Of course, no approach is perfect and systems the-
ory and the approaches | have outlined have their own
difficulties and drawbacks. Conceptually, one of the dif-
ficulties of systems theory is just how broad it is. By try-
ing to abstract the concepts of interdependence across
contexts, systems theory is somewhat unwieldy to try to
“apply” to a given question or topic. Indeed, | have inten-
tionally chosen a narrow set of concepts and approaches
to focus on in this essay and have ignored others like
chaos theory, equifinality, and autopoiesis (Poole, 2014)
or cousins of systems theory like game theory, collective
behavior, or evolutionary processes. | have chosen the
concepts that | think are the most applicable and gener-
ative, but others would likely choose a different set of
relevant concepts and approaches.

The second limitation is more practical. Many of the
examples of work applying systems approaches to online
communities cited above were published in computer
science venues, and that is not coincidental. While there
have been some noble attempts to make computational
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analysis tools available to non-technical researchers
(e.g., Hansen et al., 2010), in general some programming
experience is required for any of the approaches dis-
cussed and the technical skill required to obtain, manage,
and analyze large-scale data from online communities is
still substantial.

However, there is a significant subset of this research
that does not require large-scale computing resources
or years of programming experience. Many program-
ming libraries exist that make these approaches fairly
straightforward. One or two semesters of programming
instruction is sufficient to teach graduate students how
to gather online data from APIs and conduct computa-
tional text analyses or how to create ABMs. For more
complicated analyses, communication researchers can
partner with computer scientists and there has been a
growing movement from both fields to encourage these
partnerships (Lazer et al., 2009).

6. Conclusion

We are entering a new era in organizational communi-
cation research. Online communities produce rich data
at the level of individuals, organizations, and platforms.
This data is already allowing us to answer new questions
and gain new insight into communicative and organizing
processes. Approaches like online organizational ecology,
large-scale user trajectories, and agent-based modeling
provide promising new avenues for developing and test-
ing communication theories and for fulfilling the promise
of systems theory that communication researchers rec-
ognized decades ago.
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