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Management of technological change in organizations is one of the most enduring topics in
the literature on computer-supported cooperative work. The successful navigation of tech-
nological change is both more challenging and more critical in online communities that are
entirely mediated by technology than it is in traditional organizations. This thesis explores
these problems in two sequential research papers. The first chapter presents an analysis
of 14 in-depth interviews with moderators of subcommunities of one technological platform
(Reddit) that added communities on a new technological platform (Discord). Moderation
teams experienced several problems related to moderating content at scale as well as a dis-
connect between the affordances of Discord and their assumptions based on their experiences
on Reddit. We found that moderation teams used Discord’s API to create scripts and bots
that augmented Discord to make the platform work more like tools on Reddit. These tools
were particularly important in communities struggling with scale. In the second chapter, we
test three hypotheses on the social correlates of user innovated bot usage drawn from the
qualitative study in Chapter 1. We find strong evidence of the proposed relationship between
community size and the use of user innovated bots. Our findings suggest that increasingly
widespread end user programming allow users of social computing systems to innovate and
deploy solutions to unanticipated design problems by transforming new technological plat-

forms to align with their past expectations.
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Chapter 1

TECHNOLOGICAL FRAMES AND USER INNOVATION:
EXPLORING TECHNOLOGICAL CHANGE IN ONLINE
COMMUNITY MODERATION TEAMS

1.1 Introduction

The introduction of new technology to a group provides opportunities for members to re-
structure the way they interact, work, and communicate. The introduction of new tools can
be particularly disruptive in fully mediated settings like online communities where groups’
entire activity can be augmented or changed through shifts in underlying technological plat-
forms. Over four decades, an interdisciplinary body of research has sought to understand the
social processes through which groups integrate new technologies in a diverse range of organi-
zational settings. One of the most important insights from this body of work is Orlikowski’s
concept of technological frames which suggests that group members’ shared “assumptions,
expectations, and knowledge [used] to understand technology” profoundly structure the way

new technology is adopted and used (Orlikowski and Gash, 1994).

One implication of the technological frames perspective is that users’ shared understand-
ings of technology as they approach a new technology can lead them to use new systems
like the tools with which they are already familiar. For example, the ethnographic study
at the center of Orlikowski’s seminal papers described an organization familiar with email
that used a database-driven knowledge-base system with email functionality (Lotus Notes)
like the stand-alone email clients the firms’ employees had used in the past (Orlikowski,
1992; Orlikowski and Gash, 1994). Like the broader body of research on the social construc-
tion of technology upon which Orlikowski’s research built (Pinch and Bijker, 1984; Bijker
et al., 1987; Fulk, 1993), the technological frames approach treats technology as constructed



through social processes. Like other social constructionist perspectives, the technological
frames approach describes technology as evolving over time through a complex interplay
between engineering and social processes driving use and adoption.

This study builds on the technological frames approach and contributes to the discussion
on technological change in groups by examining the work of online community moderation
teams. How do these groups, whose work is entirely mediated by technology, manage the
adoption of entirely new technology that changes their entire mediated environment? To
answer this question, we drew from an analysis of 14 in-depth interviews with representatives
of eight volunteer content moderation teams. Fach team manages an online community using
the same technological platform (Reddit) that had also recently added the same second
technological platform (a text and voice-based chat system called Discord).

The most important themes that emerged from an analysis of our interview data focused
on the way that moderation teams’ technological frames—drawn from their shared experience
on Reddit—drove the way that they approached problems challenges posed by the new
technological platform. Although some of this occurred in the socially constituted ways
that previous research has described, our participants also repeatedly described using bots,
scripts, and programmable APIs to build new technology to modify and add to the underlying
technological systems provided by Discord—typically to make features of Discord work like
moderation tools in Reddit. We found that this type of user-driven innovation played a
particularly key role in communities that were struggling to support vast numbers of users.

Our findings highlight both the shifting nature and the continued salience of technological
frames due to the advent of APIs, bots, automation, and widespread end user programming
(Nardi, 1993). Although technology frame-based understandings treat technology as funda-
mentally constituted by its users, the construction of technology by its users has typically
been understood to occur socially. Our analysis suggests that users of online platforms
construct their own technological artifacts as well.

Technological frames shape not only the way that technology is constructed socially but—

in a surprisingly direct way—the way that users are reconfiguring the technological basis of



their artifacts themselves. Of course, the types of APIs and bots at the heart of our analysis
are increasingly common features of new social computing systems. This paper explores the
ways in which these new systems are being used, designed, redesigned, and rebuilt by users

in ways that are structured by their past experiences in older social computing systems.
1.2 Theoretical Background

For users of contemporary social computing systems, technological change is inevitable and
unavoidable. Although there is broad recognition that shifts in technology can be disruptive
to organizations (Leonard-Barton, 1988; Orlikowski, 1996; Leonardi and Barley, 2008; Barrett
et al., 2011), there is no consensus as to how and when effects will be felt or how change
should be managed. Much of this disagreement reflects important philosophical differences
among scholars as to the ways that technology structures social behavior.

The question of how technology influences social behavior lies at the heart of the argument
around “technological determinism” that constitutes the most crucial debate in the social
study of technology (Humphreys, 2010). In broad strokes, determinists argue that technology
pre-configures social action by constraining what users of a tool can and cannot do (McLuhan,
1964; Winner, 1980). On the other hand, social constructionists argue that a technology’s
effect is the product of social processes through which tools are used (Pinch and Bijker, 1984;
Bijker et al., 1987). A range of approaches attempt to walk a middle ground. For example,
discussions of affordances typically conceive of the effects of technology on social action as
both determined and constructed by seeking to understand how technology makes certain
types of behaviors easier or more difficult (Gaver, 1991, 1992; Bradner, 2001; Treem and
Leonardi, 2013).

Advocates of all three theoretical lenses have made technological change a central point of
empirical inquiry. They do so both because technological change provides a useful setting to
investigate the interaction between technology and society and because technological change
reflects an important challenge toward which a better understanding of the relationship be-

tween technology and society can be usefully applied. As a result, an enormous literature has



emerged in social computing, management, and organizational studies that has attempted
to outline the way that groups manage and navigate technological shifts.

Many studies of technological change in organizations that adopt a more deterministic
perspective draw from the literature on the management of innovation where technologi-
cal change is both a desirable and manipulable output of an organization’s work (e.g., the
product of an R&D lab) (Allen, 1984) or an exogenous feature of an organization’s external
environment that puts pressure on an organization by punishing groups whose products can-
not keep up with a shifting technological landscape (Tushman and Anderson, 1986; Anderson
and Tushman, 1990; Utterback, 1997). Work in this vein typically seeks to characterize pat-
terns of change in industries that affect organizations and to outline ways that organizations
can maximize performance in a shifting environment.

An influential approach to understanding the effect of technological change in the social
computing literature draws from social constructionism to understand how the behavior and
work of organizations is restructured by the introduction of technology. An archetype of this
approach, Barley’s classic study of two hospitals used ethnographic data to show that the
introduction of CT scanners catalyzed two distinct patterns of social restructuring—one pro-
ductive and another dysfunctional (Barley, 1986). Building on this work, Orlikowski’s deeply
influential studies of Lotus Notes, published originally in CSCW, used the introduction of the
Notes groupware into several organizations as an opportunity to describe processes through
which technological change can have unpredictable effects—or very little effect at all—when
technology bumps up against social structures aligned against its “success” (Orlikowski,
1992; Orlikowski and Gash, 1994; Orlikowski, 1996). Work building on these classic studies
has repeatedly demonstrated that the effect of technological change within organizations is
constituted through complex and contingent social processes that operate at the level of
groups’ shared technological frames (Shaw et al., 1997; Lin and Silva, 2005; Davidson, 2006;
Menold, 2008).

Although nearly three decades old, Orlikowski’s work on Notes remains important in part

because the salience of technological change for groups has increased enormously. Today, a



large body of CSCW research focuses on social computing systems like online communities,
where all work, all interaction, and all communication is technologically mediated. This
technology can be changed by platforms operators, and it routinely is through updates
and redesigns. Kraut and Resnick’s book-length review of online community research is
organized around “design decisions”—most of them technological in nature that typically
involve making changes to platform software (Kraut et al., 2012). A growing body of work
has shown how the introduction of relatively small design changes into the software of online
communities can have large effects on behavior of communities using the platform (Kraut
et al., 2012; Halfaker et al., 2013; Blackburn and Kwak, 2014; Morgan and Halfaker, 2018).
These changes are important to community members and sometimes prompt major protests

(Crenshaw and Nardi, 2016; Matias, 2016).

1.2.1 Key Concepts

Our study attempts to explain how moderation teams of online communities, whose work
is entirely mediated by technology, handle an incredibly disruptive technological change: a
technological shift caused by adding a new technological platform for community discussion.
In a thematic analysis of interviews with 14 moderators of eight communities, we found that
moderation teams adapted to technological change by creating new technological innovations
using application programming interfaces (APIs) and bots that transformed aspects of their
new platform (Discord) so that it would work like moderation tools in their old platform

(Reddit).

Although our findings were inductive and emerged from the thematic analysis of our
interview transcripts, our description of these findings relies on a series of concepts from the
scholarly literature. In particular, we rely on Orlikowski’s concept of technological frames
(Orlikowski and Gash, 1994) and von Hippel’s concept of user innovation (von Hippel, 2006).

We provide brief descriptions of both concepts below.



Technological frames

Our analysis relies heavily on Orlikowski’s concept of technological frames which describes the
shared meaning that groups use to understand and interact with a technology (Orlikowski,
1992; Orlikowski and Gash, 1994). Orlikowski’s concept builds on seminal work by Goffman
who used the term “frames” to describe the cognitive templates that individuals use to
render social experiences more interpretative and actionable (Goffman, 1959). Orlikowski
and Gash explain that technological frames are used “to identify that subset of members’
organizational frames that concern the assumptions, expectations, and knowledge they use to
understand technology in organizations” (Orlikowski and Gash, 1994). Following Orlikowski
and Gash, we use technological frames as a conceptual framework in order to “track changes
in the meanings people ascribe to information technology over time, thus providing a way of
investigating the processes and outcomes of organizational change” (Orlikowski and Gash,

1994).

User innovation

Our analysis also makes use of von Hippel’s concept of user innovation. User innovation
represents a central stream in innovation research over the last several decades inspired by
empirical work that shows that technology is frequently designed by users who are creat-
ing new products, techniques, and services to solve their own problems (von Hippel, 1988,
2006). Although it can involve de novo creations, user innovation often involves bricolage,
modification, end user programming, and automation that augments existing technologies.
According to the user innovation model, creators of successful new technologies require a
combination of “need information” and “solution information” to guide the design of their
innovations (von Hippel, 2006).

We also rely on von Hippel’s description of how collaborative innovation processes in-
volving both designers and users can be supported through innovation toolkits which reflect

the “coordinated sets of ‘user friendly’ design tools that enable users to develop new pro-



duction innovations for themselves” (von Hippel and Katz, 2002). This study contributes to
understandings of user innovation by exploring when and where users seek out and use need

information and solution information to develop innovations with end user programming

toolkits like APIs.
1.3 Empirical Setting

There are two features of our empirical setting that we believe make it an excellent place to
learn about technological change in online communities. First, the online communities we
consider all rely on technological platforms that mediate all parts of their activity (Gillespie,
2010; Langlois, 2013; Gillespie, 2018). Second, we consider a single technological shift that
occurs repeatedly across a range of groups. The latter feature is important because research
has shown that the effect of the same technological shift can differ enormously across social
contexts (Barley, 1986).

Our study focuses on the experiences of moderation teams of communities on the Internet-
based collaborative filtering site and message-board Reddit that had added the chat system
Discord as an additional technological platform for community discussion. Although our 14
participants span eight distinct communities that vary in many ways, each team experienced
change from the same technology (Reddit) to the same new technology (Discord). Before
presenting our findings, we first provide information on our empirical setting by briefly

providing background on online community moderation, Reddit, and Discord.

1.3.1  Online Community Moderation Teams

The effective management of members and content in online communities is critical to their
success (Kraut et al., 2012). Grimmelmann explains that managers of online communities—
referred to as “moderators” or “admins”—are charged with developing and implementing
systems of governance which “structure participation in a community to facilitate cooper-
ation and prevent abuse” (Grimmelmann, 2015). Many of the websites that host online

communities regulate content through a Terms of Service and content moderators hired by



the platform. A large portion of moderation activity also occurs within semi-autonomous
subcommunities, like groups on Facebook and subreddits on Reddit, which are managed by
volunteer moderators who develop and enforce rules tailored to their subcommunities (Kraut
et al., 2012; Fiesler et al., 2018; Gillespie, 2018; Seering et al., 2019). An emerging body
of work has begun to explore the problems facing volunteer community moderators. These
moderators face a range of challenges including the need to manage disruptions caused by
newcomers and the emotional difficulties associated with monitoring and sanctioning misbe-
havior and traumatic content (Kiene et al., 2016; Gillespie, 2018; Dosono and Semaan, 2019;
Seering et al., 2019; Wohn, 2019).

Volunteer community moderators are constantly challenged by problems associated with
membership growth and the limitations of their technological and human resources (Butler,
2001; Gillespie, 2018). Community growth is often accompanied by an increase in unsocial-
ized newcomers and content (Kraut et al., 2012; Kiene et al., 2016). The limited availability
of volunteer community moderators means that sanctioning misbehavior and content may
be delayed (Lampe and Resnick, 2004). Automated moderation tools are often developed
and used by volunteer community moderators as a strategy for managing content in larger
online communities (Geiger, 2014; Gillespie, 2018; Seering et al., 2018; Jhaver et al., 2019).
However, these are most often imperfect solutions as moderators still need to make nuanced
decisions about when and how to enforce sanctions in ambiguous situations (Seering et al.,
2019). This study explores these challenges further by examining how moderation teams of
online communities that added a new platform for community discussion managed new and

different social and technological affordances.

1.3.2  Reddit

Each of the communities represented in our study began as subcommunities of Reddit.
Founded in 2005, Reddit is a social news aggregation and discussion site that uses user-
created forums to host topic-based communities called subreddits. Subreddits are tailored

to a wide variety of topics. These range from more general interest sites like /r/politics
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Figure 1.1: An example of the interface for Reddit from the /r/aww subreddit community
devoted to “things that make you go AWW! — like puppies, bunnies, babies, and so on...”

and /r/science to more niche interests, such as popular TV shows or video games like
/r/twinpeaks and /r/skyrim. Members of subreddit communities interact with each other
through forum style posts, comment threads, and a voting-based collaborative filtering fea-
ture that allows users to curate the content in their communities by issuing an “upvote”
or a “downvote” on posts and comments. Each subreddit is created and moderated by
volunteer users of Reddit (Matias, 2016; Fiesler et al., 2018). These moderation teams are
self-organized and create and enforce their own rules to keep their communities on topic and
distinct from other subreddit communities (Kiene et al., 2016; Fiesler et al., 2018). Although
specific visual elements can be modified by communities, communities share the same struc-

tural properties. An example of a popular subreddit community devoted to “things that
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make you go AWW! — like puppies, bunnies, babies, and so on...” is shown in Fig. 1.1.

1.3.8 Discord
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» off-topic
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| think I'm going to like Season 2 more than season 1
Yeah Imao

S1was flawless for me @ So | hope to enjoy S2 as well

Figure 1.2: A screenshot of the user interface for the Discord application. The far left sidebar
lists all of the Discord server communities the user has joined. The second sidebar from the
left lists the text and voice channels of the Discord server the user is currently viewing. The
middle area is for the scrolling text chat, and the right sidebar lists the members on the
selected server, categorized by their “role.”

Each of the subreddit communities in our study had decided to add Discord as a techno-
logical platform to host synchronous community discussion. Discord is a free, cross-platform
voice, video and text chat app with over 200 million users organized into millions of user-

created communities called “servers”. Although it is a general purpose chat application,



11

Discord was originally developed to support gaming communities and has several features
that make it well suited for use by gamers. Many of the largest Discord servers are game-
related. Discord servers range from small groups for friends to massive communities with
hundreds of thousands of members.

Discord uses a feature that allows the server creator to set levels of permissions within
each server which are assigned to custom user roles like “Member,” “Moderator” or “Ad-
min.” Additionally, moderators can also use Discord’s developer portal® to interact with
the platform’s public API and to invite user-created bots to their server. An example of
a Discord server community is shown in Figure 1.2. Interactions in Discord servers occur
either in text channels, which resemble a chatroom and voice channels where users talk
to each other using microphones. The moderation teams of subreddit communities in our

study began adopting Discord servers to facilitate a live chat social experience alongside the

asynchronous experience of their subreddit communities.

1.4 DMethods

This project was conducted in close coordination with a different interview study of modera-
tion in Discord led by a distinct (but overlapping) research team (Jiang et al., 2019). While
observing Discord in preparation for the studies, we observed a number of subreddit commu-
nities with Discord servers managed by overlapping teams of moderators. We were intrigued
as to how these teams would navigate the very different affordances of Discord as they shifted
their work from Reddit. We designed this study to understand how. Although this study
and Jiang et al. (2019)’s study involve separate interview protocols and conducted subject
recruitment independently, some data were shared between them. Because every subject in-
terviewed as part of this study was also a Discord moderator, all subjects in this study were
asked questions from the protocol used in Jiang et al. (2019) and are included in that study’s

dataset. Because most of the Discord moderators in Jiang et al. (2019) did not represent

thttps://discordapp.com/developers/applications/ archived at https://perma.cc/SSE6-AAF5
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Discord Discord Reddit Reddit
1D Topic ID
Total Online Total Online
A Game (MMORPG) P1, P3 55,251 12,538 974,286 5,300
B Creative writing P2, P5 1,137 138 13,026,051 7,700
C Game modification P4 3,246 910 126,143 1,600
D Game (Farming sim) P6, P7, P8 24,542 6,942 294,211 1,700
E Game (FPS) P9 171,608 35,273 2,049,341 5,500
F Game (FPS) P10, P11 63,001 21,821 886,214 8,100
G Game (MOBA) P12, P13 29,173 5,273 525,402 8,400
H TV series P14 8,231 1,335 1,695,548 3,700

Table 1.1: Population data from Reddit and Discord subcommunities anonymized with an
ID. Discord numbers were measured at March 8, 2019 and Reddit numbers were measured
on March 21, 2019. “Total” numbers describe the aggregate number of community members
including users not online at the time of data collection. “Online” numbers refer to the
number of community members online at the time that data was collected. “Reddit Online”
numbers are rounded by the Reddit interface and are reported as provided. Farming sim,
MMORPG, FPS, and MOBA are types of video games.

subreddit communities that had added Discord, the reverse is not true.

We conducted a total of 14 semi-structured interviews for this study in January and
February 2019 with moderators from eight different communities with a presence on both
Reddit and Discord. All moderators were from communities that first existed as subreddit
communities on Reddit. We used statistically non-representative, stratified sampling to guide
the process of subject recruitment (Trost, 1986). In particular, we stratified by community
size on Discord to ensure that we have communities with both small and large Discord
presences. Table 1.1 details the population characteristics of the communities recruited
into our study. It includes the total community members on both Reddit and Discord, the
total number of community members online at the time of data collection, and the type of

content the communities were created to discuss. Subreddit communities managed by our
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ID Community Gender Age Location Occupation Interview Time
P1 A M 26 US Network Admin 50
P2 B M 37 US Software Dev 60
P3 A M 24 UsS Retail Manager 67
P4 C F 26 US Student o7
P5 B F 32 US Mother 74
P6 D F 24 NL Student 62
P7 D M 27 US Network Engineer 97
P8 D F 22 US Student 51
P9 E M 23 NL Student 67
P10 F F 24 UK Call Center Rep 56
P11 F M 29 UsS IT Technician 74
P12 G M 23 UK — 61
P13 G M 39 UK — 63
P14 H M 21 Us Student 42

Table 1.2: Community, gender, age, location, occupation, and interview time in minutes for
the participants in our study. Data is marked as “—” when subjects opted not to provide
this information.

participants ranged in size from 120,000 to more than 13 million total members, whereas
Discord communities ranged in size from 1,100 to over 170,000 total members. Because of
its history as a tool for gaming communities, video games were a common thematic focus
among the communities our interviewees managed; six of the eight communities were fan
communities for video game titles.

Recruitment messages were sent directly to moderation teams on Discord. We used
snowball sampling techniques to recruit individual moderators after initial contact with the
moderation team. Potential interview participants were screened via a Google form that

sought to confirm that all participants were adults, spoke English, and were members of
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the moderation teams of Discord server communities that originated from Reddit. Partici-
pants who met these inclusion criteria were verified to be moderators manually before being
scheduled for voice call interviews conducted over the Internet using their choice of voice
call platform. All participants chose Discord for private voice interviews. The lead author
recruited, interviewed, and transcribed 12 of the 14 interviews in this study (Community
A-F and H), whereas the second author recruited, conducted, and transcribed interviews
with the two moderators of Community G. Each participant was compensated with $20 for
their time and involvement in this study. Table 1.2 describes the participants’ gender, age,
location, and occupation. Interviews were on average 63 minutes long, and the median age
of our participants was 25. Nine of the participants identified as male while the other five
identified as female. The majority of our participants were located in the United States.

Following interview guidelines by Charmaz (2015), interviews were semi-structured. Our
interview protocol sought to explore the concrete experiences of moderators, the meanings
of their work, and the decisions they take in managing their communities. We asked partic-
ipants to tell stories about their experiences joining their moderation team, enforcing rules,
and using Discord’s tools. We also asked participants to describe the ways in which their
moderation teams were organized and where and how communication took place. Finally,
we asked participants to describe their moderation experiences on Discord in comparison to
Reddit. A copy of our interview protocol is included in our supplemental material.

To more fully inform our understanding of the technological and organizational challenges
of moderating in Discord, the first and second author created Discord accounts and a server.
We used this server to experiment with Discord’s moderation tools as well as the user-created
bots mentioned in the interviews. We carried out some of the processes described in these
interviews and recorded them as screenshots we have included throughout our findings as
illustrations.

Our analytic methods were based on Braun and Clarke’s approach to conducting the-
matic analysis drawn from psychology (Braun and Clarke, 2006). Using inductive, open

coding techniques, the first author performed an initial round of line-by-line coding of the
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interview transcripts. Emergent code groups like managing growth or wanting efficiency on
the platform were discussed with the two lead authors and contributed to the development
of thematic categories related to the challenges moderation teams faced in adapting to tech-
nological change as well as the solutions that emerged in the form of end user programming
innovations (Charmaz, 2015). These themes influenced a series of memos produced by the
lead author that were iterated on repeatedly after discussions with the research team. The
findings reported in this paper reflect the ideas developed in those memos and address the
empirical puzzles that emerged through the course of the study.

The design and execution of this study attempted to account for ethical considerations
for the privacy and protection of our research subjects. We took several steps to protect
both. Our data collection, analysis, and publication plans were vetted and approved by the
Institutional Review Boards of both universities involved in this project. Additionally, all
participants were fully briefed about the study before being interviewed and explicit consent
was obtained. Finally, both participants and their communities were made anonymous and
no direct identifiers to participants were recorded alongside the data collection for any part

of this study.
1.5 Findings

Three major themes emerged from our analysis which are described in the sections below.
The themes centered on challenges of moderation work in the new technological context of
Discord (§1.5.1), the effect of community growth and membership size on making this work
more difficult (§1.5.2), and the strategies of adapting to these challenges through end user

programming innovations of the platform (§1.5.3).

1.5.1 Challenges of a New Technological Platform

Our participants described the differences in the social (Bradner, 2001) and technological
(Gaver, 1991) affordances of Discord and Reddit as a challenge for moderation work. Most

notable in these comparisons were differing norms for user interactions afforded by Discord
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and on Reddit. P1 described this difference in Discord, saying, “you have to follow a certain
rule set to be able to even post something [on Reddit], whereas Discord is just like a free
chat room.” This “free chat room” is different from Reddit’s forum style posting because
Discord affords synchronous communication options of instant messages in its text channels
and voice communication in its voice channels.

P12 elaborates on this difference saying, “Reddit has anti-spam like protection I think,
like someone can’t make like twelve posts, where in Discord you can generally just like post

2

twelve times in like one second, nothing’s going to stop you.” Discord’s instant messaging
style of communication in its text channels means moderators must be actively monitoring
user content at all points in time. P4 described the work of moderating this chat room
environment of Discord as, “it’s kind of rough because if you miss it, it’s really hard to
go back to something that happened eight hours ago and the conversation moved on and
be like ‘hey, don’t do that.” ” Conversations on Discord servers, compared with subreddit
communities, complicated the work of moderation as instant messaging chat channels allow
for rapidly moving, informal conversations between community members that can be difficult
to track and monitor for misbehavior and rule breaking.

Although one of the biggest differences in the affordances between Reddit and Discord is
the voice channels available in Discord, nearly all of our participants reported rarely having
to perform moderation work in these spaces. When asked about moderating voice channels,
P11 said, “there’s generally not much going on in there. We’ll sometimes hop in from time
to time, but there’s usually not very many issues that come up with them.” In communities
like P1’s and P4’s, the voice channels were rarely used at all. P1 explained, “we really don’t
use those...when you make a server, they come with voice channels, so we just really never
deleted them...so it’s been quite a while since they’ve actually been touched.” For many
communities in our study, voice channels were either completely inactive, like those that P1
described, or they were actively used by community members but rarely generated work for

the moderation team.

From the perspective of a moderator, the other key difference between Reddit and Discord
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lies in their tools available to assist with moderating. On Reddit, moderators are afforded
an entire set of built-in "mod tools”? that include an ” Automoderator” bot which can be
customized to automate content moderation with filters that search for words, URLSs, or pat-
terns, a moderator action log system known as “Mod log” that records and details moderator
actions in the community (Fig. 1.3), and a moderator mail feature known as “Modmail”
that functions as a shared mail system for all of the members of a community’s moderation
team (Figure 1.4). In addition to these tools, Reddit community members outside moder-
ation teams assist in the governance of their community with Reddit’s voting system and
reporting features. Discord affords moderators the “Audit Log” feature (Fig. 1.5) which
functions similar to Reddit’s Mod log, but it lacks the Automoderator and the Modmail
tools afforded to moderators on Reddit. Discord’s built-in tool for filtering explicit content
is its “Explicit Content Filter” (Fig. 1.6) but, unlike the Automoderator on Reddit, it cannot
be customized. In both platforms, moderators can mute, kick, or ban other members from

their communities and can delete contented submitted by community members.

1.5.2  Problems from Community Growth and Size in Discord Communities

Our interviews revealed that these differences in affordances posed many challenges to com-
munity governance. These challenges were aggravated when Discord communities increased
in membership size. Increases in membership can threaten the stability of online commu-
nities (Olson, 1965; Butler, 2001). Past work has shown that governance strategies play an
important role in effectively managing this growth on social media platforms (Kiene et al.,
2016; Lin et al., 2017). While the moderators of relatively small Discord communities we
interviewed reported fewer challenges in managing their community with Discord’s affor-
dances, moderators of larger Discord communities felt that Discord’s features limited their
ability to govern their communities.

One of the biggest challenges in moderating large Discord servers reported in our inter-

2https://www.reddit.com/r/ModSupport/wiki/moderator-tools archived at https://perma.cc/6VJL-
ZXXF
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Mod log ®
FILTER BY All Moderators b Actions -
TIME MODERATOR action @ perais @
just now ) Remove comment .
does anyone else think the rules here are dumb? (remove)
just now B® Approve comment does anyone else think the rules here are dumb?
(approved)
) u when will the robots take over humanity?
just now EB Remove link
(remove)
8 t B A link u
8 minutes ago pprove lin .
g why don't bots act more like us humans? (approved)
11 minut BA link H
minutes ago pprove lin ) .
g are robots going to destroy all of mankind? (approved)
14 minutes ago 4 Add contributor u/
17 minute EB Approve link u/ Welcome to 1 (approved)
24 minute L Create rule (No robot shaming.)

Figure 1.3: The “Mod log” feature provided by Reddit in the “Mod Tools”.

views was managing information related to community governance. Many of the moderators
of large Discord communities that we interviewed, like P7, shared the sentiment that Dis-
cord’s moderation tools are “very rudimentary and [do] not have a lot of features for logging
input and stuff like that.” P7 pointed out that the built in tools in Discord, like the Audit
Log depicted in Figure 1.5, are insufficient in a large Discord community, saying, “when
you've got a server of 22,000 people, finding a specific warning for a specific user in our
user log book kind of gets hard.” Moreover, Discord’s Audit Log contains information about
actions that moderators have taken in the server but cannot retrieve information on actions
taken against specific community members or record why a member was sanctioned in the
past. Moderators reported that the lack of this functionality made consistent rule enforce-
ment challenging because moderators had no efficient system for sharing information on the

offenses committed by community members.
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Figure 1.4: The “Modmail” feature provided by Reddit in the “Mod Tools.”

The limited availability of volunteer moderators creates another challenge in managing

online communities in that volunteer moderators are often online at different times of the

day and typically moderate only when they have the free time to do so (Gillespie, 2018). A

community member may want to solve a problem they are having through a private message

with a member of the moderation team, but if that moderator is not online, the problem

may go unsolved. With an increase in community membership size, a number of potential

problems for community members may go unresolved in these ways. Platforms like Reddit

have built-in solutions for this problem in the form of the Modmail system which moderators

like P9 emphasized as essential for large communities because “if you didn’t have it, you'd

have to do it on a one by one basis.”

Moderators of larger Discord communities, like P11,
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DISCORD

AUDIT LOG

Overview

Moderation

Audit Log

Roles
Integrations

Emoiji
eted 1 messages by in #moderatio...
Webhooks

Widget
updated

Members o ot
an invite

Invites

Figure 1.5: Discord’s built-in “Audit Log.” The “Filter by User” feature filters moderator
actions (such as a moderator deleting a comment or banning a user), but context for why a
community member was warned or banned is not recorded.

EXPLICIT CONTENT FILTER

Don't scan any messages.
Ain't no party like my grandma's tea party.

Scan messages from members without a role.

Scan messages sent by all members.

Figure 1.6: Discord’s built-in “Explicit Content Filter.” These filters cannot be customized,
and there are no specific explanations for the specific content that is filtered with this tool.
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felt that running larger communities is “a lot to actually keep track of and run and manage”
and compared his work to “running a small city.”

While the moderation teams of communities that grew slower and sustained relatively
small communities could work around the limitations of the Discord platform, moderation
teams of larger communities felt that they could not.

P5, the head moderator of Community B in both the subreddit and the Discord server,
compared moderating her community on the subreddit, which hosts 13 million members, to

their Discord server, which hosts only 1,100 users:

In the Discord, we need to step in as mods maybe two to three times a month
and actually...kick someone from the channel or ban someone from the channel.
So, there’s not a whole lot to do in the actual Discord channel. Whereas, like I

said, on [the subreddit], there’s, there’s a lot of rules that every post on the sub

has to adhere to. (P5)

According to P5, managing their small Discord server involves less work than managing
their large subreddit population. In small Discord communities like B and C, there was
less content to moderate and fewer community members to manage. P2 described the social
makeup of Community B saying, “there are maybe like a dozen or so people that are regularly
commenting and...some people come in, chat a bit for a few days and then just sort of drift
off and then only pop in when there’s actual conversation.” P2 described his community as
just “people shooting the shit.” P2’s description evokes the idea of a virtual “third place”
(Steinkuehler and Williams, 2006) and implies that the relatively low number of community
members in his Discord server constitute a small, close-knit group of friends socializing
together in real time. With less content to moderate as a result of fewer active members,
these moderation teams of smaller communities offered little criticism of Discord’s built-in
tools for performing moderation and governance.

In sum, our subjects’ experiences suggest that differences in membership sizes of Discord

communities resulted in differences of opinions about the efficiency of Discord’s moderation
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tools. Moderation teams of Discord communities that experienced massive membership
growth and supported large communities felt that Discord’s built-in moderation tools were
insufficient for conducting content moderation at scale and were unable to help moderators
track and record community members’ offenses. These volunteer community moderators
were charged with managing the content of tens of thousands of community members; doing
so within the limitations of Discord’s built-in moderation tools presented a problem that

required innovative solutions.

1.5.8  User Innovations for Solving Technological Problems

As a result of fewer appropriate affordances, moderation teams of large Discord communities
were tasked with solving problems related to three major forms of community moderation
work made more challenging by the problems of membership growth: scaled content mod-
eration, managing information about community members, and the limited availability of
their volunteer staff. Representatives of the moderation teams we interviewed solved these
problems through the implementation of tools they developed themselves using Discord’s
API. In this section, we describe the user innovations created by moderators to solve these
problems and show how they were drawn from moderators’ technological frames governing

online communities on Reddit.

Tools for scaled content moderation

One of the most important tasks of community moderators is content moderation (Grimmel-
mann, 2015). Content moderation typically involves monitoring and removing messages with
certain behaviors, words, phrases and images forbidden by community rules (Fiesler et al.,
2018; Gillespie, 2018). Moderation teams of online communities expecting massive increases
in membership size have to strategically manage the corresponding growth in content with
moderation systems that can scale (Kiene et al., 2016; Seering et al., 2019). In large online
communities, the sheer number of members results in an overwhelming amount of content

that must be evaluated and may be impossible to conduct this evaluation effectively with



23

traditional moderation techniques that involve human moderators viewing and deciding on
each piece of content (Gillespie, 2018). This was true for the communities in our study. One
effective strategy for solving the problem of scaled content moderation is the implementation
of automatic word detection and filtering (Gillespie, 2018; Seering et al., 2019). However,
the community moderators of Discord servers are limited to a very basic set of word filter-
ing options in Discord’s “Explicit Content Filter” (Fig. 1.6) which offers no customization
features and only gives a vague description of what type of content is being filtered.

To solve the problem of content moderation at scale, the moderation teams we interviewed
introduced user-created bots equipped with automated word filtering options that could be
customized with text-matching regular expressions. For example, P7’s Discord community
implemented a repurposed IRC bot called “UB3R-B0T” that constantly scans the text chan-
nels in their community for pre-defined words or phrases. Once a word or phrase is found,
UB3R-BOT will record the offending message, post the message as a logged action in a pri-
vate channel for their moderation team, delete the original message containing the offending
word or phrase, and then automatically notify the moderation team that their automated
word filter has been activated by the offending community member. The moderators will
then look at the offending message caught by UB3R-B0OT and decide if and how to sanction

the community member. P7 described why this was useful in his moderation work:

It makes it so that rather than having to watch every single channel all of the time
for this sort of thing or rely on users to tell us when someone is basically running
amuck, posting derogatory terms and terrible things that Discord wouldn’t catch

itself...so it makes it that we don’t have to watch every channel. (P7)

Making the reference to a hot-key for searching within Discord, P7 described this tool as
“basically control-F on steroids.” Not having to “watch every channel” frees up moderators
to focus on other moderation tasks and reduces the amount of total moderation work in

general.
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Other moderators of large Discord communities we interviewed used similar bots. P10
recalled how the bot in her server helps prevent people from “spamming” their community
with unwanted content like links to other Discord servers and how this is helpful in a large
Discord community where “you may not have, the team, like, the amount of people that you

2

need” to “do it all manually.” Doing the work manually may simply not be possible with
a small team of volunteers tasked with moderating the content of hundreds of thousands of

people.

P14 described how the moderation bot in his community makes it so the moderators
don’t have to “wait for someone to come by and see it... Or we don’t want someone to
have to tag all the mods so that they’ll see it...not have to be here and watching the chat
constantly.” Bots were also used to automate tasks like quickly deleting spam messages in
a semi-automated manner. P10 described how “you can just say [to the bot] like ’clear50’
and it’ll clear out the last 50 messages in the channel.” In sum, the use of these bots, each
designed to fill the needs of the particular community that deployed it, suggests that the
problem of scaled content moderation can be solved with end user programming innovations

that automate aspects of their work.

The bots described by our interviewees afford moderators in large Discord communities
custom tools for content moderation at scale in the same way that Reddit’s Automoderator
is used to automate custom content moderation in large subreddit communities. End user
programming options in Discord allowed for the creation of bots that could do more efficient
and custom content moderation than Discord’s “Explicit Content Filter” tool. These bots
operate in a way that is similar to the way in which Reddit’s Automoderator simultaneously
prevents unwanted spam and prohibited language in subreddit communities. Innovations
like these bots facilitate the governance of moderation teams in Discord communities by
providing them with content moderation tools that can help “structure participation in a

community to facilitate cooperation and prevent abuse” at scale (Grimmelmann, 2015).
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Tools for managing community information

Making informed decisions for when and how to enforce rules in online communities is an-
other major aspect of moderation work (Gillespie, 2018; Seering et al., 2018). Moderation
teams in large Discord communities were challenged with keeping track of the vast amounts
of community member sanctions and moderation actions that typically inform these deci-
sions. Discord’s built-in moderation tools for tracking this kind of information, the ” Audit
Log”, was repeatedly described as insufficient for organizing and retrieving information about
community member offenses and their history in the Discord community. As a solution, mod-
eration teams for these communities implemented user-created bots built with Discord’s API
to record and dump this information in private text channels in their Discord server, often
referring to these text channels as “moderation logs” or “mod logs”. This information, de-
scribed by moderators as a “user history” within the community, was made easily retrievable
by bots that would take commands to parse the moderation logs channel for the member’s
Discord username.

The moderators in our study described the effectiveness of the moderation log innovation
implemented into their Discord server communities. For example, P9 reflected on how the
moderation log tool allowed him to easily retrieve user histories and that it “just helps keep
everything organized and consistent, and if you, if we didn’t have it, it would just be a huge,
huge hassle.” Moderators we interviewed valued “organized and consistent” information as
it helped to decide on an appropriate level of sanctions to apply to a community member
who has broken a rule or caused problems with other members.

An example using a widely used bot named Dyno? illustrates the process. As we show
in Fig. 1.7, a moderator using the tool will issue a text command to a moderation bot in a
private text channel (with “?warn <user> <reason>") to select the community member by
their username and supply a reason for why they are being warned, muted, or banned. The

bot then sends a private message to the community member telling them they have been

3https://dyno.gg/ archived at https://perma.cc/UQ5J-P52S
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warned and why and records each case in a message in the moderation logs text channel, as
shown in Fig. 1.8. In Fig. 1.9, we show how a moderator may then use the bot to retrieve
the community member’s “history” by issuing a new command to the bot (“?warnings
<user>”). Using the bot, the moderator can search through the moderation logs text channel
to organize and retrieve all of the instances in which the selected community member has
been warned and for what reasons. P11 explained that this process “helps to determine if
they should just get another warning or they should get a mute, or maybe they’'ve been
warned 20 times in a month and maybe they should get a ban instead.” In this way, the bot
represents an innovation that helps inform how moderators should enforce rules and apply

sanctions on offending community members.

While the innovation of a Mod Log transformed Discord text channels into private, search-
able databases, they were also used to track and record member offenses that can disappear
or change due to Discord’s edit and delete message feature. Moderators pointed out that
Discord allows users to delete or edit their own messages. P11 described this problem saying,
“we’ve had a couple of times where people will post a message that’s extremely inappropri-
ate but then instantly delete it before a mod could actually see it.” In this way, community
members could circumvent the rules against harassment and offensive language by deleting

offensive messages before moderators have a chance to see them.

To address this problem, user-created bots like those in P11 and P7’s communities were
programmed to instantly record any message that is deleted or edited in a public text channel
and post it into the private, ”Mod Log” text channel. P7 described the bot in his commu-
nity that does this saying that it “records anything that’s deleted so whenever a user does
something wrong and realize they’ve done something wrong and deletes it, no, no, no, no,
no. Sorry dude. But you did it and we know you did it.” The moderation log system affords
Discord moderators a greater sense of control in governing their communities by limiting the
ways in which community members can circumvent the rules. However, it also alters the
affordances of Discord’s platform by removing members ability to delete one’s chat messages

in a way that moderators cannot see.
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-. ?warn breaking rule #3

.) Dyno E8§

¥ R has been warned.

Figure 1.7: An example of a moderator using the Dyno bot to apply a warning to a commu-
nity member who has broken a rule and record the reason for the warning. The moderator
does so by using the command “?warn <username>” in a private text channel.

Figure 1.8: An example of moderation logs using Dyno in Discord. After the command
to warn a community member has been issued by the moderator, the bot sends a private
message to the user telling them that they have been warned and for what reason. Then,
the bot records this information into a text channel that acts as an informal database of
community information and that is only viewable by the moderation team.

-l ?warnings

’> Dyno B8

2 Warnings:

Figure 1.9: An example of a moderator pulling up the user history of a community member
in a Discord server using the Dyno bot. The bot searches through the moderation logs
text channel for all warnings pertaining to the specified community member, organizes it
chronologically, and then returns the list of warning information back to the moderator who
requested it. The moderator does so using the “?warnings <username>” command.
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Tools resulting from the innovative use of a bot and private text channel essentially func-
tioned as a facsimile of the Mod Log s tool used to manage community member information
by moderation teams on Reddit (Fig. 1.3). The choice to implement a Mod Logs type of
solution to this problem—and to describe it as such—suggests that the moderation teams
framed the problem in reference to their experience on Reddit. The moderation teams of
large Discord communities teams were able to use technological frames as a resource for
making sense of their challenges in their new technological platform and as well to provide
potential “solution information” to guide the innovation of user-created tools to overcome

these challenges (Orlikowski and Gash, 1994; von Hippel, 2006).

Mail Bot [E6%
Thank you for reaching out to the moderation team! We will get back to you shortly.

Nickname

i i) T

I'm not sure the moderation team can help you with that!

Figure 1.10: An example of the innovated Modmail system on Discord simulated
by the authors and using a third-party free/libre open source software Modmail bot
(https://github.com/kyb3r/modmail archived at https://perma.cc/UNW2-U65T) made
available by kyb3r on GitHub.
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Tools for mediating communication with community members

Communication between moderation teams and community members is one of the most
important aspects of community moderation (Seering et al., 2019). However, because they
are volunteers, community moderators are limited in their availability to respond promptly to
private messages about problems or questions from members of their community. On Reddit,
a crucial tool mediating and organizing communication between community members and
moderators is the Modmail system. This tool, depicted in Fig. 1.4, allows moderators to
collaborate on addressing issues and questions from members in their community by affording
moderation teams of individual subreddit communities a shared mail system. A message sent
to the Modmail for a Reddit community is visible to, and can be replied to by, anyone and
everyone in that community’s moderation team. Reddit’s tool helps to address the problems
of limited availability of volunteer moderation teams by ensuring that communication with
community members is not one moderator’s sole responsibility.

Moderators of large Discord communities in our study reported that their moderation
teams were initially challenged with mediating private communications with their community
members. No Modmail style system that can facilitate this kind of communication is built
in to Discord like it is on Reddit. Moderators reported that this led to inefficiencies in large
Discord communities as more community members meant potentially more problems sent
in private messages for the moderation team to resolve. To solve this problem, moderation
teams of the Discord communities in our study developed and deployed communication tools
modeled after Reddit’s Modmail, using a combination of bots developed with Discord’s API

and private text channels. P9 described how the tool they used in Discord works:

So instead of having somebody DM a moderator specifically and then having to
talk...indirectly with the team, a [text] channel is made for that specific question
and everybody can see that and comment on that. And then whoever’s online
responds to the community member through the bot, but everybody else is able

to see what is being responded. (P9)
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P9’s moderation team even named the bot facilitating this system the “Mod Mail Bot,”
directly invoking the tool on Reddit that the bot was attempting to emulate. For P9, the
Mod Mail Bot made communication between members of the community and the moderation
team more efficient by redirecting all messages for the moderation team to a single location
where moderators can observe, discuss, and collaborate on resolving problems.

We demonstrate an example of a Modmail bot using a free, open source version of such
a bot in Fig. 1.10. P11, who created and constantly updates the bots in his community,
described how the Modmail bot afforded collaboration with other moderators to resolve

issues or questions from members of the community:

So say I started a conversation with someone, but then I get busy and I'm not
able to respond. Another mod is instantly able to see what’s going on, pick up

that conversation and respond back to them. (P11)

In this example, P11 describes how the bot reduced the work of his moderation team so
that moderators in his community do not have to take on community member questions or
issues on their own. Another moderator, P1, commented on the Modmail bot in his com-
munity and explained how this tool afforded privacy to community members with questions
concerning sensitive topics, saying “[the Modmail bot] posts it [the member’s question] in
our Modmail channel-actually on the server—so that we can see...in a more private setting
because someone doesn’t [always want to] ask their question out in the open.”

These Modmail systems also reduced some of the emotional labor of moderating by
allowing community members voice their complaints to the moderation team through the
bot rather than through private messages with individual moderators. P7 explained that
his Modmail bot makes the work of communication between members of the community
and the moderation team more efficient by funneling interactions into a central location so
that individual moderators don’t have to carry the emotional burden of dealing with upset

members of their community. Instead, upset members of the community, as P7 describes
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it, “explode on the bot,” which helps diverts harassment so that it can be managed by the
entire moderation team.

These innovative uses of Discord’s private text channels and bots resulted in new com-
munication tools that mediated and organized private communication between community
members and their moderation teams. As we discussed in §1.5.1 and show in Fig. 1.4, a
similar a tool called “Moderator Mail” exists in Reddit’s mod toolkit.

As communities grew in size on Discord and the work of moderation began to scale, mod-
eration teams’ technological frames from Reddit offered potential models for a technological
innovation on Discord that could solve problems they were facing and more efficiently or-
ganize and mediate private communication with their community members. Discord’s API
allowed moderation teams to implement a hacked stand-in of Reddit’s Modmail system by

reconfiguring private text channels through bots.

1.6 Discussion

In this study, we interviewed volunteer community moderation teams that added a new
technological platform as a way of understanding the way that groups whose work is entirely
mediated by technology navigate challenges caused by technological change. Although the
different social and technological affordances of Discord presented challenges for the work of
all the moderation teams we interviewed, the additional difficulties caused by scale elevated
these challenges into crises. We found that Discord community moderators sought innovative
solutions to the problems associated with community growth that were modeled after the
moderation tools they used to govern communities on Reddit. Bots created with Discord’s
end user programming toolkit enabled these moderation teams to manage community growth
by automating content moderation, tracking information of community members, and more
efficiently facilitating private communication between the moderation team and individual
community members. These innovations restructured aspects of the Discord platform in
ways that caused them to resemble the systems used on Reddit. In this way, groups were

neither entirely constrained by the new technology’s affordances nor forced to adopt entirely
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new ways of doing their work.

This study diverges in important ways from the way that social constructionists like
Orlikowski describe technological change and frames. Orlikowski primarily invokes frames
as social structures that limit and constrain what a technological system can and cannot
do (Orlikowski, 2000; Orlikowski and Gash, 1994). Orlikowski’s users’ existing email frame
means that they do not use the more powerful Lotus Notes in ways that extend far beyond
email.

In this study, frames acted as resources that, combined with the end user programming
toolkits of the API, enabled Discord moderators to adapt to problems related to technological
change and scale in creative and powerful ways. End user programming allowed for online
groups to reduce the tension between their technological frames and the affordances of new
technology. They did so by giving users the agency and ability to work around the new
system’s constraints to make the systems more familiar to the users. Our findings point to
the way that technological frames provide a resource of “solution information” (von Hippel,
2006) that structures and enables innovation, adaptability, and a more effective version of a

new technology than even its creators might have imagined.

1.6.1 Reconstructing Systems of Governance

This study shows how several moderation teams of online communities that added a new
platform adapted to technological change and the new challenges that it brought by using
end user programming toolkits to repurpose aspects of the new platform into systems that
are similar to moderation tools used in other contexts. Frames acted as resources influencing
the design of innovations in that Discord moderation teams recreated tools by modeling them
closely after Mod Tools found on Reddit. These tools not only performed similar function
but were often also given identical names like the “Mod Log” and “Modmail.”

By filling their new platforms with tools similar to those used in past platforms, users
also reconstruct and reconstitute certain aspects of governance and power from their past

platforms. Geiger (2014) called for future research into power interplay between platforms
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and bespoke code like bots stating that “in broader conversations about how platforms govern
and are governed, we must seek out and critically investigate all the bespoke code that is being
developed in places far away from the traditional sites of platform-based power.” Research on
bots in social computing has examined how bots engage in mundane tasks like facilitating
information infrastructure and archiving (Summers and Punzalan, 2017) and preventing
abusive language (Young, 2018). A more recent but more promising line of research seeks
to understand moderation activity of bots in online communities (Seering et al., 2018).
Although the day-to-day activities of these types of technologies can seem inconsequential,
Geiger (2014) connects these types of activities to central questions of power and community
governance and the way that technologies like bots are causing these to shift from platforms
to users. Past work has also shown how the built-in technological affordances of platforms
like Reddit can reproduce systems of bias and power found offline (Massanari, 2017). This
study shows how some of Reddit’s systems are subsequently reproduced elsewhere. We hope
to see future work explore the ways tools for moderation from one platform reproduced in

another may also reproduce systems of governance and power.

The technological and organizational transformations we describe above were shaped by
conditions specific to communities in which they occurred. Geiger (2014) showed that the in-
undation of user-created bots in Wikipedia influenced new governance policies in Wikipedia
that introduced a bureaucratic system of registering new bots as a way of halting the influx.
In an almost reverse sense, inundations of new community members may also affect the gov-
ernance of online communities, as Shaw and Hill (2014) show in their work on the effect of
population growth on governance structures in wikis. Shaw and Hill found that conditions
like population size in wikis may correspond with shifts from democratic management to-
ward more oligarchical governance. Moderation teams of Discord server communities with
small population sizes in this study use fewer organizational tools and reported less gover-
nance activity compared to larger communities. Smaller communities may not require the
moderation tools and governance systems used by larger communities. Our findings suggest

that increases in membership size may exacerbate the problems associated with technological
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change for community managers like moderators by increasing their work and requiring more

advanced systems and tools for community governance.

1.6.2  Implications for Community Moderation

Our findings have important implications for volunteer community moderators navigating
the challenges of adding a new platform for community discussion. When adding new tech-
nology, volunteer moderators should seek out platforms with robust end user programming
capabilities. As designers cannot anticipate every problem that may arise for community
moderators, the ability to create their own applications affords moderators agency in solving
their problems with custom solutions (Nardi, 1993). Although taking advantage of APIs
will require work on the side of moderators including learning a programming language and
developing solutions on their own, our findings show that the payoff for moderation teams
is often worth the cost. By using bots to automate the flagging of questionable content,
log users’ histories, and facilitate communication between moderation teams and commu-
nity members, moderation teams were able to extend the functionality of Discord in order
to manage community growth resulting in greater efficiency and more effective governance

(Nardi, 1993; Geiger, 2014).

1.6.8 Implications for Design

Our findings also have important implications for designers and programmers of social media
applications and the platforms that host online communities. Our findings suggest that plat-
form developers should consider the effect that membership size has on the work required
of volunteer moderation teams and take steps to better support these users with tools to
manage community growth. Recent work has pointed to the importance of Reddit’s Au-
tomoderator in helping volunteer community moderators manage their work (Jhaver et al.,
2019). Similarly, this study supports the notion that moderators should be equipped with

customizable tools to automate tasks like content moderation.
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Effective moderation is crucial to the success of online communities (Kraut et al., 2012;
Grimmelmann, 2015) and supporting moderation teams with tools like the ones used by the
moderation teams in this study could potentially help communities succeed when managing
problems from membership growth. The specific moderation tools we describe were effective
enough in Reddit that moderators expended significant personal time and effort to reproduce
them in Discord. They are likely examples of useful types of tools for the effective support
of moderation at scale in other online settings as well.

More important than the specific features we describe, our study suggests that designers of
new systems need not worry about trying to implement every feature that users might want.
Our findings show how end user toolkits like APIs can facilitate the successful navigation
of technological change by affording users the ability to build custom solutions according
to their needs. In this study, moderators generated ideas for solutions related to scale that
Discord’s developers had almost certainly not anticipated. Our findings suggest that online
communities can thrive when they are empowered to draw from their technological frames

to innovate custom solutions to unforeseen design problems.
1.7 Conclusion

We investigated the challenges of technological change experienced by volunteer moderation
teams of online communities that added a new technological platform with different social and
technological affordances. While moderators of small Discord communities felt their work was
manageable with the new platform’s built-in moderation tools, teams from large communities
were challenged with content moderation at scale, managing community information, and
organizing communication with their community members.

We show that teams’ technological frames, drawn from their experience using Reddit’s
moderation tools, influenced the strategic design and use of a range of user innovations built
using Discord’s API. These innovations took the form of bots that transformed features of
Discord in ways that made the platform function like moderation tools available on Reddit.

We discuss the consequences of technological change in online communities in terms of
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the organizational and governance systems that are reconstituted when users are given the
tools to reconstruct their technological platform in ways that resemble familiar systems of
governance. We argue that end user programming toolkits, like Discord’s API, can provide
online communities with the building blocks to develop the tools to sustain growth and adapt
to change. Designers can speculate as to how to best support users of a new system. Our
work shows how, through user innovation driven guided by technological frames, users can

build the systems they need through inspiration drawn from the systems they already know.
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Chapter 2

WHO USES BOTS? A STATISTICAL ANALYSIS OF BOT
USAGE AND ONLINE COMMUNITY SIZE

2.1 Introduction

Groups that adopt new organizational technology face unanticipated problems resulting from
a disconnect between technology designers’ intentions and the group’s technological frames
(Orlikowski, 1992; Orlikowski and Gash, 1994). Other work has found that end user pro-
gramming toolkits not only allow groups to develop innovative custom solutions to problems
(von Hippel and Katz, 2002; von Hippel, 2016), but that these solutions are often modeled
after tools that groups used in prior settings. From the study presented in Chapter 1, Kiene
et al. found that moderation teams for online communities that had adopted a new techno-
logical platform felt challenged as a result of the new platform’s different affordances, limited
built-in moderation tools, and problems from increasing community size (Kiene et al., 2019).
These moderation teams adapted to technological change and problems caused by increas-
ing community size by utilizing the new platform’s public application programming interface
(API) to develop, use, and share custom moderation “bots” that resembled moderation tools

they used on the previous platform.

In this chapter, we provide a quantitative test of three hypotheses drawn from Kiene
et al. (2019). First, we test the proposition that membership size is positively associated
with the deployment of user created moderation tools. Second, we test the proposition that
smaller teams with fewer resources to devote to moderation will be more likely to adopt user
innovated moderation bots. Finally, we examine whether teams with experience moderating
in Reddit will be more likely to adopt user innovated moderation bots. To test these theories,

we randomly sample 300 online communities on the chat platform Discord associated with



VIEW

4 223k ¥

4 32.6k ¥

4+ 69k ¥+

4 70k ¥

4+ 7.3k ¥

4 s0.5k

A amLo B

[ >]

SORT y HOT =~

[r/petthedamnduck: /r/Aww Subreddit of the
Week! reddit.com/r/pett... 2
Posted by u/bigslothonmyface 5 days ago #* @

I thought you guys might appreciate how Atlas acts
when I change his bandana.
Posted by u/QuitePossiblyTheFBI 2 hours ago

"You just got April fooled." i.imgurcom/CghLsK... (3
Posted by u/Addison4092 6 hours ago @

Tried to recreate the photo from the day we brought our
pup home a year ago. It did not go as planned.

[aic] iimgur.com/usv3Bm... 2

Posted by ufAnthologyOfApologies 5 hours ago

Dog park experience exceeds

expectations... iimgur.com/uxjmyJ... 3

Posted by u/StOpX 8 hours ago

This is Fluffy, our unofficial guard cat i.redd.it/ulylbs... 2

Posted by u/TheKittensAreMelting 9 hours ago

Frogger
Posted by u/Dorby_ 12 hours ago

M 685

W 468

M 110

W63

W 117

M 236

38

COMMUNITY DETAILS

@ rfaww

20.0m 108k
Subscribers Online

Things that make you go AWW! Like
puppies, bunnies, babies, and so on... A
place for really cute pictures and videos!

CREATE POST

R/AWW RULES

<

1.No "sad" content

Figure 2.1: A screenshot of the user interface for a subreddit community.



39

EW 1 . X . . [
U Social Computing general-discussion s computing, gaming, research, etc (R E

42 new messages since 10:01 PM on March 21, 2019 MARK AS READ

general-discussion Anyone else here watch West World?

off-topic

.) Dyno [E88

@ Nitro @88

| just started Season 2

|
I
k)

v VOICE CHANNELS
. Gaming
Need to store up the mental energy required to sprint through s2. |
really wanna watch it soon

Also Imao | relate to that paper writing meme so hard

| think I'm going to like Season 2 more than season 1

Yeah Imao

S1was flawless for me @ So | hope to enjoy S2 as well

Figure 2.2: A screenshot of the user interface for the Discord application and a Discord
community.



40

communities on the social media platform Reddit. We found support for Kiene et al.’s claim
that larger Discord communities will be more likely to adopt user created moderation tools

and no evidence in support of the other propositions.
2.2 Background

Increasing population size presents unique challenges for governing online communities (But-
ler, 2001; Shaw and Hill, 2014; Kiene et al., 2016). For online communities managed by vol-
unteer moderators, this challenge becomes even more problematic as volunteers often lack
the resources to scale their work in response to increasing membership and activity (Gillespie,
2018; Kiene et al., 2019). Volunteer moderators are tasked with shaping and maintaining
norms in their communities (Seering et al., 2017; Chandrasekharan et al., 2018). In many
cases, moderation teams adopt user innovated tools in the form of “bots” to better scale their
work in response to community growth (Geiger, 2014; Seering et al., 2018; Chandrasekharan
et al., 2019; Jhaver et al., 2019; Kiene et al., 2019).

In the study presented in Chapter 1, Kiene et al. interviewed members of volunteer
moderation teams from the social media platform Reddit, a social platform that hosts mil-
lions of online communities called “subreddits” (Figure 2.1)(Kiene et al., 2019). Each team
had expanded into Discord, a synchronous chat application that also hosts millions of on-
line communities called “servers” (Figure 2.2) as a second site for community interaction.
Moderators expressed difficulties in managing their communities as a result of inadequate
moderation tools on Discord as well as difficulties in scaling their work in response to in-
creasing community growth. Moderation teams adapted to these challenges through end
user programming innovations in the form of bots that facilitated moderation work. They
also found that the features of the bots most frequently mentioned in interviews resembled
features of moderation tools built into Reddit: AutoModerator, Mod Logs, and Mod Mail
(Kiene et al., 2019).

A bot with an “AutoModerator” (or “automod”) like feature is depicted in Figure 2.3.

This tool allows teams to scale content moderation by automation. Moderators use the
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tool to select which words, phrases, or even URLs should be filtered from their commu-
nity; the bot will constantly scan the Discord community’s chat channels and automatically
delete messages according to parameters set by the moderation team. Figure 2.4 depicts a
user-created bot that performs a “Mod Logs” like function. The “mod logs” functionality
automatically records and stores information about community members’ interactions with
the moderation team, such as when they’re warned for breaking a rule. Finally, some bots
have a “Mod Mail” like feature, depicted in Figure 2.5, which aggregates messages from com-
munity members to the moderation team in a centralized location, usually a private chat
channel that only the moderators can see. Kiene et al. found that all three of these tools
were explicitly and closely modeled after Reddit’s moderation tools and all three use names

that are similar to systems in Reddit.

Representatives of moderation teams from smaller Discord communities interviewed by
Kiene et al. reported feeling less of a need to adopt user innovated tools to manage their com-
munities(Kiene et al., 2019). Therefore, we expect that moderation teams of Discord-Reddit
communities with more members will be more likely to adopt bots that facilitate automod,
mod logs, and mod mail. This leads us to our first hypothesis: (H1) Moderation teams
of communities with larger memberships will be more likely to adopt bots with moderation

features.

Kiene et al. also found that moderation teams reported turning to bots in order to deal
with the problem of limited volunteers(Kiene et al., 2019). In this sense, it stands to reason
that larger teams will be less likely to adopt user innovated bots. This leads us to our second
hypothesis: (H2) Smaller moderation teams will be more likely to adopt bots with moderation

features.

Finally, Kiene et al. found that moderation teams relied heavily on their technological
frames drawn from their experience in Reddit solving problems with Discord’s API(Kiene
et al., 2019). This supports our final hypothesis: (H3) Moderation teams with subreddit

moderators will be more likely to adopt bots with moderation features.
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45

2.3 DMethods

2.8.1 Data

Data for this study were collected over a three stage process from October to December
of 2019. Following Kiene et al. we were interested in communities on Discord that were
connected to communities on Reddit. To build a sample of these communities, we began
with a complete list of 1,082,444 subreddit communities on Reddit published in April 20,
2018.1 Next, we gathered data from each of these subreddits using the Reddit API. This data
included each subreddit community’s total subscriber count and text in the “side bar”—
a column of text on each subreddit’s page. These “side bars” often contain invite links
to any Discord community associated with the subreddit. Discord communities can only
be accessed through these invite links. Using regular expression searches as a method of
capturing invite links to Discord servers, we filtered our initial data set for subreddit side
bars that contained any URL containing discord.gg/ or discordapp.com/invite/. This
new data set contained 8,296 observations.

We observed that the distribution of total subscribers across subreddits in this data set
was extremely right-skewed—i.e., there were many communities with very few subscribers.
Because testing H1 requires variation in membership size, we stratified this data set into
10 bins based on the number of subscribers on an exponential scale. From each bin, we
randomly sampled 30 subreddits with working Discord invite links. This resulted in a final
data set of 300 Discord communities associated with communities on Reddit with a range of
membership sizes. We followed invite links to visit each of these Discord servers and collected
data on total community members, members online, number of moderators online, number of
Reddit moderators, and the names and number of bots in each Discord community manually
in a spreadsheet.

Kiene et al. 2019 found that many of the bots used by Discord moderators are pub-

thttps://www.reddit.com /r/ListOfSubreddits/comments/8drbn3/i_created_a_txt_list_of_all_subreddits_1082444 of/
(Archived at https://perma.cc/FDN2-TDMT)
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Var Min Max Lhs O, Lo Ow
Members 2 180,944 6,731 20,194 5,716 19,996
Mods 0 20 3.31 3.26 2775 297
Bots 0 20 3.50 352 3.08 345

Table 2.1: Summary statistics for the Discord communities in our analysis. s subscripts
indicate sample statistics and w subscripts indicate statistics re-weighted to compensate for
over-sampling. (n = 300)

lished openly and reused across a range of communities(Kiene et al., 2019). After recording
the names of each bot from each Discord server in our sample, we constructed a data set
with details of each bot observed in our second data set by conducting Internet searches of
the bot’s name for its documentation and recording whether the bot has any of the three
moderation features referenced in the prior study: automod, mod logs, or mod mail. We
then merged this bot-level data set with the community-level data set to identify which of
the Discord communities had a bot that could perform automod, mod logs, or mod mail
functions. Additionally, we manually checked each Discord’s community’s posted “rules”
and information channels to determine if any bots we couldn’t find with Internet searchers
were being explicitly referenced as moderation tools. In some cases, moderators would tell
community members to message one of their bots to get in touch with the moderation team—
information that reveal the presence of a mod mail bot. In total, we recorded 366 unique
bot names, many of which were shared across multiple Discord communities. Of these, 32
bots have an automod feature, 45 bots have a mod logs feature, and 11 have a mod mail

feature. Summary statistics for the final sample of projects used in our analysis can be found

in Table 2.1.
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Dependent variables

We constructed four dummy variables to capture variation in the presence or absence of user-
innovated bots drawing on technological frames from Reddit. First, automod was marked
as 1 for a community with any bot with an AutoModeration feature such as a customizable
word or URL filter. Mod logs was recorded as 1 for any observation that had a bot with
mod logs feature. Finally, mod mail was recorded as 1 for communities with any bot with
a mod mail feature or which was explicitly labeled with some variation of “mod mail bot.”
We also constructed a dummy variable Any that was set to 1 if a community had any of the

three bot variables.

Independent variables

To test HI1 about scale, our key question predictor is members, which we measure as each
Discord community’s total members as published on the Discord server. We note that this
captures the total offline and online community members. Although we also measured the
number of people online, preliminary analyses revealed a strong, positive correlation between
total community members and members online (Spearman’s p = 0.96). To avoid colinearity
in our models, we use only total community members because we believe it’s a more accurate
measure of community size than the count of online members at the time of observation which
could vary by time of day or day of the week.

Community members on Discord can be assigned custom “roles” that signify a members’
role in the community. In most cases, moderators are given some variation of a “Moderator”
role by the community’s admins. To test H2 about moderation team size, we construct a
variable mods which we measure as the number of Discord members with any variation of a
“moderator” or “admin” role.

In Kiene et al. 2019, the authors reported observing a number of Discord communities
that had moderators who were explicitly given tags for the roles of “subreddit moderators.”

To test H3 about moderator experience in Reddit, we include the variable redditmods which
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we measure as a dummy variable set to 1 if a Discord community had moderators who
were explicitly given the role “subreddit moderators” and 0 otherwise. In our data set, we
observed a total of 60 Discord communities that had at least one moderator wit a “subreddit

moderator” tag.

2.3.2  Analytic strategy

Our analytic strategy employs a logistic regression on the probability that any of three
moderation tools would appear on Discord communities in relation to community size (M1)
or that each of the tools would appear individually (M2, M3, and M4). In preliminary
explorations of our data, we noticed extreme right skew for the distributions of members and
mods. As a result, we use the natural log of each covariate in our models. Finally, we apply
weights in each of our analyses to compensate for the oversampling on large communities so
that our results reflect the average effects among any Discord server in the population from
which we sampled. Our first model (M1) estimates the probability that any of the three
moderation tools are adopted through bots, and the other 3 models test the probability
of encountering each moderation tool in turn. Each model took the same form with the

response variable Y changing depending on which moderation tool we were testing for:

logit(Y) = By + p1log(members) + (3 log(mods + 1) +

Bsredditmods
2.4 Results

Results of each statistical test of our models are illustrated in Table 2.2. Three of our four
fitted models show support for H1. We found a statistically significant relationship between
size and the adoption of any moderation bot (M1) as well as for a mod logs bot (M3) and
a mod mail bot (M4). We did not find a statistically significant relationship between size
and the likelihood of using a bot with the automod feature. Figure 2.6 depicts predicted

values from all four models for prototypical Discord communities with varying community
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sizes holding the other variables at their sample median values. For example, We would
expect a Discord community with 2 total members to have a 20% probability of having any
user innovated moderation bot while a community with 939 members (the sample median)
to have a 47% probability of having any user innovated moderation bot. A community with
13,568 members (90*" percentile of our sample) would have a 60% probability of having any
user innovated moderation bot.

In terms of H2, our models provided little in the way of compelling evidence in favor
of the hypothesis. Although we consistently estimate a positive relationship between the
number of moderators and the probability of adopting a user innovated moderation tool, we
only estimate a statistically significant relationship between moderation team size and the
probability of adopting an automod bot (M2). The relationship is opposite in sign to our
prediction.

Our results for H3 are a consistent null finding. We found no statistically significant
relationships between our measure of redditmods and the likelihood of adopting tools across

any of our models.
2.5 Discussion

Our statistical analyses reported in Table 2.2 and illustrated in Figure 2.6 provide evidence
in support of H1. On average, moderation teams are more likely to adopt user innovated mod
logs or mod mail tools in larger communities. Surprisingly, there was virtually no relationship
between community size and the adoption of a user created automoderation tool. This
finding was surprising in light of Seering et al. (2018)’s finding that larger Twitch streams
resulted in more automated moderation activity from bots(Seering et al., 2018). This could
be explained by the fact that while Twitch streams only allow one chat channel for community
interactions, Discord affords the creation of up to 500 different chat channels in a single
Discord community. Furthermore, these findings might be interpreted as suggesting that
increasing community size leads to greater challenges related to logging member information

and less problems for scaling content moderation.
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M1 M2 M3 M4
(Any bot) (Automoderator) (Modlog) (Modmail)
(Intercept) -1.80"* -3.09"* -1.66*** -10.92**
(0.35) (0.57) (0.35) (2.16)
In(members) 0.20* -0.01 0.18* 0.66™
(0.06) (0.10) (0.06) (0.25)
In(mods) 0.29 0.75* 0.23 1.33
(0.22) (0.36) (0.22) (0.73)
redditmods -0.22 0.30 -0.35 0.61
(0.38) (0.52) (0.38) (0.77)
AIC 430.33 218.87 433.82 76.15
BIC 445.14 233.68 448.64 90.96
Log-likelihood  -211.16 -105.43 -212.91 -34.07
Deviance 384.79 190.53 388.66 58.50
Num. obs. 300 300 300 300

***p < 0.001, **p < 0.01, *p < 0.05

Table 2.2: Statistical models and estimates for our four models. M1 is a logistic regression
model of the probability that a Discord community will adopt any user innovated moderation
bot. M2 - M4 are logistic regression models of the probability that a Discord community
will adopt the three moderation tools: automod (M2), mod logs (M3), and mod mail (M4).
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Although the effect of community size on the probability of adopting a mod mail bot
was small, this might be explained by the fact that most mod mail bots we observed in
our sample were custom-built and self-hosted on private servers. On the other hand, almost
all bots with mod log features in our sample were available as public services that did not
require community moderators to self-host the bot on their own servers. This may explain
the relatively widespread use of these bots Discord communities in our sample. The positive
association of the parameter estimates in M2 is opposite in sign for the effect we expected in
H2. After controlling for the log-linear effect of community size, larger moderation teams are
actually associated with a higher likelihood of adopting user innovated automod tools. In
that In(members) and In(mods) are positively correlated (Pearson’s p = 0.62), we find that
larger communities tend to have more mods. It is possible that our control for the log-linear
effect of membership may be incomplete in ways that are reflected in our estimate of the
marginal effect for In(mods). It is also possible that larger teams have more time, technical

skills, or organizational slack to devote to setting up bots.

2.5.1 Limitations

Our study has a number of important limitations. The sample size of 300 is relatively small.
This may explain our relatively large standard errors and some of our null findings. Addition-
ally, our dependent variables represent only the presence of user innovated moderation bots
in Discord communities but does not guarantee that the features of the bots are being rou-
tinely used. For example, many communities in our sample had multiple bots that performed
similar functions which might imply that only one is used. Additionally, the measure for the
number of moderators available to us was the number of members with any variation of a
“Moderator” role online at the time that we visited each Discord server. We might expect to
find different moderators online at other times. Unfortunately, Discord, unlike Reddit, does
not have an API that lets users index Discord communities for the number of moderators.
Our measure for whether subreddit moderators are present in the Discord community is also

limited in that moderation teams for Discord communities are not required to label or make
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Figure 2.6: Predicted probabilities for each model based on a logged increase in community
size. Tick marks on the x-axis indicate sample observations for community size. Shaded
areas represent the 95% prediction interval.
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“subreddit mod” roles. It is possible that subreddit moderators could have been present as
Discord moderators despite not also being given a “subreddit mod” role. Noisiness in this

measure may contribute to our null results for H3.

2.6 Conclusion

Despite its limitations, our study offers several contributions to existing research on user
innovation, community moderation, and the effects of community size. As precited by Kiene
et al., we found evidence that online communities are more likely to adopt user innovated
moderation tools when they operate at scale. Extending previous work, we found that the
effect of size was strongest for moderation tools that allowed the systematic logging and
indexing of moderation actions like warnings and bans. Our results suggest that certain
types of work for volunteer moderators, like organizing and managing online communities,

may benefit from automation at scale more than others.
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