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ABSTRACT
Chatbots have grown as a space for research and development in recent years due both to the realization of their
commercial potential and to advancements in language processing that have facilitated more natural conversations.
However, nearly all chatbots to date have been designed
for dyadic, one-on-one communication with users. In this
paper we present a comprehensive review of research on
chatbots supplemented by a review of commercial and independent chatbots. We argue that chatbots’ social roles
and conversational capabilities beyond dyadic interactions
have been underexplored, and that expansion into this design space could support richer social interactions in online
communities and help address the longstanding challenges
of maintaining, moderating, and growing these communities.
In order to identify opportunities beyond dyadic interactions,
we used research-through-design methods to generate more
than 400 concepts for new social chatbots, and we present
seven categories that emerged from analysis of these ideas.
CCS CONCEPTS
• Human-centered computing → HCI theory, concepts
and models; Collaborative and social computing devices;
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1 INTRODUCTION
From ELIZA to Tay, for half a century chatbots have mixed
provision of services with an attempt to emulate human conversational style. Chatbots are becoming commonplace in
many domains, from customer service to political organizations. Many provide simple services in response to requests,
with human speech patterns added in for readability only.
However, some chatbots are designed to imitate more complex human behavior, or even to deceive users into thinking
they are human. Despite this expansion into more complex
domains of behavior, modern chatbots still follow many of
the same conversational paradigms as their ancestors.
Current chatbots are designed primarily for chat-oriented
and/or task-oriented roles [29]. When chatbots are taskoriented, they respond to users’ commands or requests by
providing information or support in return. When they are
chat-oriented, chatbots engage users to enjoy the integration of their robotic capabilities with their almost-humanlike
speech patterns for communication. Although hundreds of
platforms have been designed to promote and support group
and community interaction between people, ranging from
social media to forums to gaming platforms, we find in the review we present here that chatbots rarely support or engage
in group or multiparty interaction.
In contrast to the social roles occupied by chatbots, human interaction online encompasses both a wide variety of
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dyadic and interpersonal behaviors as well as complex group
and community-based interactions [26]. Some of the aspects
that characterize complex group interaction online include
multiparty interactions, turn-taking, role-taking, timing, and
construction [54]. Although the use of chatbots for services
can be useful, and development of chatbots’ communication skills is important, we suggest that there is potential
for development of chatbots that leverage their combined
social and computational abilities to make an impact on online groups and meaningfully interact within communities.
We argue that this is both an important and underexplored
design space. Recent work has work has shown that chatbots have considerable influence in online spaces [1, 45];
Depending on their design, they vary from helpful and important to the well-being of users [21] to harmful to an entire
community [44].
Given the newness of the space and the broad variety of
challenges, it is not immediately clear how a communitybased chatbot would act, what it would do, or what role it
would play in the social fabric of the community. In order to
begin unpacking how chatbots might address complicated
aspects of social interaction online and how might they positively influence groups, we attempt to explore the design
space of chatbots in multiparty interactions. We do this in
three phases: (1) We conduct a systematic review of the
research on chatbot creation and the current space of commercially and independently-developed chatbots; (2) We use
research-through-design to learn about this unexplored design space [64]; and (3) We apply framework from social
computing research to analyze and make sense of our design
work results.
In the literature review, we look at both research literature
and chatbots “in the wild” to establish what currently exists
in the space of social chatbots. By classifying papers according to the style of chatbot social engagement presented, we
find that nearly 90% of chatbot literature focuses on dyadic
chatbots. We conducted a similar review of both commercially and independently-developed chatbots, finding similar
results. This issue has been addressed primarily only in very
recent work [5], with prior literature based on an implicit
presumption of chatbots as dyadic conversationalists.
We next conduct an exploration of the design space for
group and community-based chatbots using research-throughdesign methods. We argue that this method is the most appropriate for the goal of this work, as there is no clear answer on what the role of community chatbots should be and
how should they be designed. Theoretical literature suggests
many ways in which humans interact in online communities, but we cannot yet say for sure whether chatbots in this
space should emulate human social behaviors or whether
they should approach socializing from a new perspective.
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We map the design space of chatbots in potential group interactions in several steps: We use several ideation methods to
generate as many ideas as possible for multiparty-based interaction with chatbots; we use affinity diagramming to extract
the themes that emerge from the vast number of ideas; and
we discuss the final integrated categories and present three
considerations for future development of chatbots targeted
at multiparty interaction.
In order to inform our work, we build on some of the existing research on the challenges of building and maintaining
successful online communities [26]. These challenges include
recruiting new users [23], effectively socializing with them,
managing misbehavior, [46] and long-term user retention
[6]. If chatbots are to contribute as members of communities, these challenges are useful starting points to consider
the specific types of contributions they might make. Recent
social computing work studying human intra-community
bonds has also drawn from Ren et al.’s framework for common identity and common bonds [41], which is similarly
applicable to the exploration of bonds between humans and
bots in spaces where social interplay between humans and
bots is significant (e.g., Wikipedia [12, 13]).
Though there are many possible uses for social chatbots,
one particular area within this space where chatbots might
be useful is in teaching newcomers norms in online communities. Prior work has found that dealing with newcomers is
a significant moderation challenge [48], with this work usually done by moderators after newcomers have (intentionally
or accidentally) broken the rules. Social chatbots could assist
with this through modeling appropriate behaviors, engaging
with newcomers, or behaving in another thought-provoking
way.
The next section lays out background on the use and development of chatbots, followed by an academic literature
review, and a review of chatbots “in the wild”. We then describe the design process conducted, and the resulted set of
seven possible categories for future community-based chatbots that emerged. Finally, we conclude the paper with an
attempt to address broader questions about the roles of social
chatbots using the insights of this work.
2 A BRIEF HISTORY OF CHATBOT RESEARCH
Performativity in modern chatbots draws from the early tradition of research in artificial intelligence. ELIZA, one of the
first chatbots, was created in the mid-1960s as a demonstration of the simplicity of certain human interactions, but participants found it engaging and attributed both intelligence
and personality to it [60]. Subsequent chatbots building on
this concept have captured public attention repeatedly, often
in context of media discussions of the Turing Test [58].
Research on chatbots experienced a resurgence in the
late 1990s and early 2000s, as the social internet grew in
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scale and influence, and as language processing techniques
evolved. For example, Paoillo [37] noted the use of chatbots on Internet-Relay-Chat channels for the purpose of
automating certain moderation tasks and sharing information. The development of the Artificial Intelligence Markup
Language (AIML) by Richard Wallace and the Alicebot free
software community from 1995-2000 facilitated the creation
of a wide variety of chatbots, notably including A.L.I.C.E., a
one-on-one conversational chatbot designed to compete for
the annual Turing-Test-Based Loebner Prize [57, 58].
Following the visible but imperfect conversational achievements of A.L.I.C.E., much research focused on making chatbots “smarter”, with separate but sometimes overlapping
“chat-oriented” and “task-oriented” approaches to creating
bots [29]. Here, “chat-oriented” refers to chatbots that are
designed primarily to converse with users, often as a way
of demonstrating advances in underlying technology, while
“task-oriented” refers to chatbots that retrieve information or
provide services. In early work, Levin, Pieraccini, and Eckert [27] proposed language learning based on the Markov
decision process, an approach they refined in subsequent
work [28]. A variety of work has made extensive use of models that statistically learn rules for dialogue generation as
well as reinforcement learning, including [11], [36], and [40].
In-depth statistically-based approaches to improving conversation beyond the above notable developments are outside
the scope of this work.
A complementary line of work, which we draw on more
in this paper, has explored the personal and social characteristics of virtual agents, that make them more engaging,
easier to use, or more trustworthy. Some of this work has
focused on avatar-based conversational agents. For example,
Muralidharan, de Visser, and Parasuraman examine the impact of agents’ pitch contour and time-delay on trust [35].
Thompson, Trafton, and McKnight examine how manipulation of movement paramaters in walking avatars impact
ratings of their humanness, familiarity, and eeriness [52].
Scholars looking at personality of avatars and chatbots found
that their personality can also influence perceptions of them.
For example, people preferred to interact with an interface
with positive personality and a touch of negativity [9], and
“sincere” avatars were perceived as more trustworthy than
“excited” ones [22]. Other influential factors include dialect
[10] and even typeface [4].

3

CLASSIFYING CHATBOTS IN RECENT
LITERATURE
In order to understand the current map of chatbots in social
contexts, we review literature that has generated, analyzed,
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or created concepts for chatbots. Specifically, we are interested to explore dyadic vs. multiparty interactions with chatbots, as well as their intended social roles. Note that much
of this literature has been published in the past five years.
We conduct a systematic literature review following methods used in prior work, such as reviews published at CHI and
related venues. In prior reviews in domains of HCI literature
[7, 18, 47], researchers have used keyword searches of the
ACM Guide to Computing Literature or Google Scholar, and
summarized the results into “genres” or categories based
on a number of criteria. In our review we follow these examples, starting with a keyword-based search of the ACM
Guide to Computing Literature. We searched five keywords
- “bot”, “chatbot”, “chat bot”, “chatterbot”, and “chatter bot”.
These returned 447, 123, 20, 9, and 0 results respectively. We
first removed duplicate results, and then chose to remove
posters and workshop proposals from the dataset. Next, we
manually reviewed these papers to determine whether the
primary contribution was about chatbots (with chatbots limited here to text-based interfaces designed for interaction
with people, excluding audio-based agents). We removed
roughly 75% of the papers from the “bot” keyword, as they
focused on botnets and malicious (non-chat) bots intended
to attack or exploit systems (e.g., DDos attacks). We also
removed a smaller number of papers that briefly mentioned
chatbots as a related area of work or as a possible space for
future application of the primary contribution. Following
these removals, we were left with 104 papers.
In order to understand the social roles that chatbots take in
these papers, we summarized the role of the designed chatbot
in a sentence, and classified whether chatbots are framed in
each paper as dyadic, broadcasting, or multiparty-based.1
Dyadic chatbots in research
We define dyadic chatbots as chatbots that primarily communicate one-on-one with users. ELIZA and A.L.I.C.E. are
classic chat-based examples: they communicate with one
user at a time (though there could be multiple one-on-one
conversations ongoing through use of multiple instances of
the bot), responding to users’ statements and asking questions in return. Of the 104 papers in our dataset, 91 framed
chatbots as primarily dyadic. Though a small fraction of the
dataset focused on chatting as an end unto itself, most dyadic
chatbot literature focused on a specific task and context in
which the chatbot would be deployed. For example, many
dyadic chatbots serve as assistants or provide services, such
as a Telegram-based bot for tracking user nutrition [17], a

1 One

paper [44] did not explicitly limit chatbots to any one of these
categories
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Messenger-based bot for communicating with internet-ofthings devices [34], or a Twitter-based bot for responding to
users’ customer service queries [61].
A second category of literature on dyadic chatbots included user research to identify perceptions, expectations,
and desired interactions with dyadic chatbots systems. Zamora
[63] grouped common words used to describe desired chatbots into four categories- “High-performing,” “Smart,” “Seamless,” and “Personable,” and also found that users expressed
various preferences for text vs. audio input for different types
of tasks. In subsequent work, Zamora also noted deficiencies
in current chatbots’ ability to handle the blending of multiple languages (“code-mixing”). Though focused primarily on
conversational agents (e.g., Amazon Alexa) rather than chatbots, recent work by Druga et al. [8] analyzed how children
interact with these types of conversational agents.
Several papers did not discuss specific bots that had been
created or studied, but rather provided additional tools or
systems to support chatbots. Examples include platforms for
automated testing of chatbots [31, 55], tools for automatically creating chatbots from apps [30] or websites [56], and
methods to support their creation [62].
The final subcategory within the literature on dyadic chatbots dealt with frameworks for designing chatbot features.
Though these frameworks aim to be comprehensive, their
foci remain at least implicitly on dyadic forms of chatbots.
For example, Valério et al. [53] examine the features available to designers for conveying the chatbots’ capabilities to
users for Facebook Messenger bots (a platform that is mostly
intended for dyadic interaction). Pereira and Díaz [38] also
examined Messenger chatbots to identify four types of features chatbots might possess - “support of a minimal set of
common commands”, “foresee language variations in both
inputs and ouput”, “human-assistance provision” and “timeliness”.
Broadcasting chatbots in research
We define broadcasting chatbots as those that have the capability to send messages that are seen by many users at
once, but are not situated as part of a multiparty conversation or interaction.2 We identified 6 papers in our dataset
that describe this type of chatbots. These bots tended to be
situated in large online communities. For instance, Long et
al. [33] study the processes for requesting customized Reddit
bots, many of which are designed to post in public threads.
This type of communication sometimes comes in the form
of regularly-scheduled administrative posts, but might also
take the form of humorous responses to keywords or phrases
detected in thread text. Other work has examined anti-social
2 Note

that, as we define them, some broadcasting chatbots may also be
designed to have separate dyadic conversations with users.
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bot behaviors on Twitter, where bots can broadcast to a large
audience. Abokhodair, Yoo, and McDonald analyzed a Twitter botnet that was active during the Syrian uprising [1], a
phenomenon distinct from cybersecurity research on “botnets” due to the bots’ significant social engagement with and
deception of users.
Addressing similarly malicious bots, Wang, Angarita, and
Renna [59] conceptualize a scenario where social media becomes completely overrun by false information spread by
bots. A final strain of cybersecurity-adjacent work builds
methods to detect whether Twitter accounts are bots or humans based on behavior patterns and the content of their
messages [15, 49].
Multiparty-based chatbots in research
We define multiparty-based chatbots as those that engage in
back-and-forth conversations that involve multiple users. In
our dataset, 6 papers used multiparty framings for chatbots.
While dyadic chatbots may have many individual conversations with users, and broadcasting chatbots reach many
separate users at once, multiparty-based chatbots are recognized as participants in a group conversation. As such,
multiparty-based chatbots are most likely to be deployed
to platforms with defined groups (e.g., Facebook Groups,
Subreddits, Twitch channels, and Slack groups), rather than
to networks like Twitter (though the latter did exist in our
dataset). Gianvecchio et al. [14] present a classification system to support the detection of potentially malicious chatbots
that attempt to deceive users in chatrooms, listing six types
of such chatbots - periodic, random, responder, replay, replayresponder, and advanced-responder. These types of chatbots
sit in chatrooms and post messages in one of three ways: at
intervals, in response to other users’ messages, and by imitating other users with the intent of seeming more human.
Though these types of chatbots are not intended to meaningfully contribute to the group conversation, their modes of
engagement mirror those of chatbots developed in literature
and elsewhere, (e.g., [38, 53].)
The clearest example of a chatbot that meaningfully contributes to a multiparty interaction comes in Candello et al.’s
recent installation of a group of chatbots having an open,
flowing conversation around a table with a user [5]. As they
note, standard human group conversation often flows from
one person to another without a predetermined order but
with cues from each speaker indicating who might speak
next. Though Candello et al.’s installation was not formally
situated within a broader community of users, it did illustrate the challenges of identifying when it is a chatbot’s
“turn” to contribute to casual social conversation, without explicit cues provided by keywords or commands. Other work
has also explored chatbot participation in multiparty interactions, but with strict pre-determined rules about when
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and what chatbots should say: Avlua et al.’s “SearchBots”
[2] presents a Wizard of Oz system where a chatbot joins a
discussion between a pair of users to help them find a place
to eat; Savage, Monroy-Hernandez, and Höllerer’s “Botivist”
messages up to three Twitter users in a group to facilitate
collaboration between them. In the latter, the bot’s goal was
to promote a discussion between the three rather than lean
towards dyadic conversations between each user and the bot.
[43]
4 CLASSIFYING “IN THE WILD” CHATBOTS
Given the close ties between chatbot research and chatbots
deployed in the wild, we elected to supplement our literature
review with a review of active or recently active chatbots
outside of academia. As noted above, some recent literature
has classified types of features of chatbots [38] or patterns of
deceptive communication [53], but no work has performed
a review of social chatbot engagement across multiple platforms.
To establish a baseline for the current state of chatbot
design, we aggregated a list of 130 chatbots from a wide
variety of domains. In order to qualify as a chatbot for this
list, a system was required to be able to engage in conversation with one or more users at a time via text; responses
could be pre-determined or learned, but the chatbots were
required to react to the content of users’ typed messages in
some way. We did not document every single chatbot we
found—for example, there are perhaps tens of thousands of
Twitter bots when various botnets are included (e.g., [1]).
We therefore selected representative examples of Twitter bot
concepts that we observed. This list was not intended to be a
comprehensive list of all chatbots on all platforms, but rather
a comprehensive list of the types of chatbots that have been
developed to this date.
As there is no verifiable central repository that documents
chatbots3 , we proceeded by exploring based on topic and
platform. We began by searching by platform, using terms
such as “Twitch bot” and “Twitch chatbot”, searching for
Twitch, Reddit, Facebook, Discord, Twitter, Messenger, Kik,
SMS, AOL Instant Messenger, Slack, Tinder, WeChat, and
Telegram chatbots. We also searched for “chatbot app” for
both iOS and Android to capture standalone bots, and “webbased chatbot” to capture in-browser chatbots. Platforms
were selected according to the presence in the literature
we had previously reviewed (notably [25]), but additional
platforms emerged as we explored the space.

3 Though

https://botlist.co/ provides a wide variety of examples with brief
descriptions
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Next, we searched by topic, such as “healthcare bot” and
“healthcare chatbot”. We explored a variety of topics, including healthcare, entertainment, finances, relationships, customer service, humor, romance, sex, shopping, education,
news, fitness, nutrition, and productivity. We stopped our
search when a team of four researchers could not find any
meaningfully different chatbots from those already documented within the span of one hour. We then classified these
bots using the same schema as used above - dyadic, broadcasting, and multiparty-based bots. Note that the specific
proportions of chatbots in the corpus in each category should
be taken with caution, as this search cannot be verified to
cover the space in the same manner as a review of the ACM
Guide to Computing Literature.
Dyadic chatbots in the wild
Of the 130 chatbots we identified, we classified 103 as dyadic.
These fell into a number of categories, though most could
be grouped as either chat-oriented or task-oriented per the
categories in Li et al. [29]. Chat-based chatbots included
Steve Worswick’s Mitsuku, the self-described “world’s best
conversational chatbot” and four-time Loebner Prize winner;
Roman Mazurenko, a virtual avatar designed in memory of
a friend of one of the co-founders of Luka Inc., which was
trained to speak in the same style as Roman through analysis
of his communications; and SmarterChild, a now-defunct
chatbot, originally designed for humorous and sometimes
informative chats on AOL Instant Messenger. Other bots
explored the space of providing personal companionship,
and even romance and sex (e.g., the web-based Sexbot Ciran
and Love Droids.
A significantly wider variety of chatbots fell into the taskoriented category. Medically-related chatbots included the
web-based Dr. AI and Symptomate for diagnosis of symptoms, Joy, a Messenger-based mental-health check-in bot,
and various nutrition-related chatbots for meal-tracking. We
identified numerous personal assistant bots that aimed to
support productivity or assist with basic tasks, from Facebook’s now-defunct M to the Skyscanner Skype bot. Many
service-oriented bots were commercial in nature. For example, SephoraBot, a Messenger and Kik-based service allows
users to book appointments at a nearby Sephora store and
“try on” Sephora makeup in-app. General-purpose customizable customer service chatbot platforms include Morph.ai,
Twyla, and Clare.AI.
Broadcasting chatbots in the wild
Broadcasting chatbots were found primarily in network-style
platforms like Twitter. We identified 14 of these bots in our
search. Microsoft’s infamous Tay bot and its successor Zo
both have had Twitter presences, though Zo also appears in
Kik. Both used a combination of one-on-one conversations
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and broadcasted tweets. Other types of Twitter chatbots
have been developed simply to periodically post humorous
or interesting content. Allison Parrish’s @the_ephemerides
regularly tweets images from NASA’s OPUS database accompanied by often-nonsensical computer-generated text. Jia
Zhang’s @censusAmericans tweets short, anonymous biographies of Americans based on previously submitted census
data. Angry Insulting Donald Trump Bot is a Slack-based bot
that listens for mentions of Donald Trump and posts “horrible, offensive comments” in response. Although this chat
bot lives within a group, we classify it here as a broadcasting
chatbot because its function is only to post public messages
intended to be viewed by any present users, rather than to
engage in a multiparty conversation.
Multiparty-based chatbots in the wild
We identified 13 multiparty-based chatbots, with all but two
found on online community platforms that host chatroomstyle conversations, including Twitch, Discord, and Slack.4 .
Prior research has identified bots as prominent social actors
in the Twitch space [45], with functions of major bots ranging from engagement with users to moderation of user posts.
TranscriberBot, for example, is a Twitch bot designed as an
assistive technology by developer Myles Proulx-Vanevery,
which also became a prominent member of several Twitch
communities as its successes and failures in attempting to
transcribe domain-specific language endeared it to community members.5
The group-based Slack bots we identified leaned more
toward task-oriented functions. Suttna is a Slack bot for
conducting remote check-ins with team members, while
Howdy surveys team members and helps conduct stand-up
meetings. Niles is a Slack bot that acts as an interactive Wiki
for a group, though its social features are limited. Discord, a
more socially-oriented channel-based discussion platform,
has social variants on Slack bots. For instance, Guilded is a
Discord bot for organizing gaming sessions, coordinating
calendars, and recruiting new members for a guild or team.
Gnar supports music playing in Discord voice chats, provides
a suite of memetic content and allows users to organize votes.
Overall, we found that a very small fraction of chatbots
in both research literature and “in the wild” communicate
in multiparty interactions. We use this as evidence to suggest that this paradigm has been under-explored, with very
little attention given to conversational opportunities within
a group [5]. Furthermore, none of the chatbots described
in the research literature were designed to be members of
4 These platforms have low barriers to entry for novice bot development. See https://help.twitch.tv/customer/portal/articles/1302780twitch-irc, https://discordpy.readthedocs.io/en/rewrite/discord.html, and
https://api.slack.com/tutorials
5 https://lexbot.ca/TranscriberBot/learn/
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a community, but rather they were all designed as tools to
support their communities.
5 NEW DIRECTIONS FOR SOCIAL CHATBOTS
In order to explore the potential of chatbots as community
members in future research and development, we took a
research-through-design approach [64]. We elected to use
a design approach as we do not have a clear understanding
of the social roles chatbots might serve in a community or
a group—humans’ social roles and the technical and social
features of previously developed chatbots can serve as a
starting point, but an exploration of chatbots as community
members engaging in multiparty interactions could benefit
from consideration of a broader space of possibilities that
have not yet been defined.
We used multiple design strategies, beginning with generating as many ideas of scenarios for multiparty interaction
with a chatbot as possible. We analyzed these new ideas
to come up with recurrent themes and roles that chatbots
can serve in a community, using an Affinity Diagramming
method [3], and present the seven resulting chatbot role
categories here. We conclude with a discussion about the
challenges and considerations that arose in the course of our
design process.
In this work, we did not strive to come up with a singlepoint solution or implementation. We instead attempted to
present a broad range of possibilities for multiparty chatbot
interactions within communities. We hope that this work inspires further research that expands, critiques, or challenges
these categories.
Ideation
We used several ideation methodologies to generate a substantial pool of ideas: We first brainstormed within the existing design space, with each team-member rapidly generating
about 100-150 micro-concepts of one sentence or less. Next,
we worked through a custom card-based ideation method,
in which we randomly selected a set of cards as a prompt
for ideation [16]. We used card categories of chatbot social
roles, goals, relationships to users (e.g., friendly, supportive,
etc.), and platform. Finally, we used New Metaphors [32],
a method designed to facilitate using metaphors as part of
an ideation process [42]. These combined methods yielded
roughly 600 ideas for community- or group-based chatbots.
Note that in our ideation we focused on spaces like Facebook
Groups, Subreddits, Twitch channels, and Discord servers, all
of which are primarily social spaces where users spend time,
make friends, and learn and develop as people. However,
similar concepts could apply to more professional spaces as
well.
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Categorization
Following ideation, we used Affinity Diagramming to make
sense of the large volume of generated ideas [3]. In a team of
4 designers, we identified the characteristics of each scenario
and grouped them based on their behavior and social role.
The process resulted in eight preliminary categories: Organizer, Host, Adviser, Archivist, Assistant, Antagonist, Novice,
and Regular user. This first draft of categories aimed to cover
the different ways chatbots could socialize within their communities; for example, an Antagonist might bully certain
users or speak in an offensive manner to gather the community against the bot as a whole. A Host would welcome
new users and help in onboarding them, perhaps introducing
them to more established members and supporting them in
their early attempts to join conversations. The Regular user
chatbot is closest to the conceptualizations of chatbots in
[14], where chatbots are designed to act as regular members
of a community (albeit not necessarily maliciously). Though
we do not further explore this category here, it may be interesting in the future as a development challenge. As noted
in [5], enabling chatbots to engage in natural turn-taking
in group conversation (e.g., interjecting at the most appropriate time without having been summoned) is a significant
challenge left for future work.
As a second iteration in the categorization analysis, we
went through each category, reflecting and discussing agreements and disagreements among the team of researchers. For
example, some of the discussion was focused on whether categories should be classified according to the chatbot’s action
(e.g, shared data), or based on their social role in the group
(e.g, archivist). While some categories were easily understood and agreed upon in the team, like having a dependent
chatbot, other categories demanded more debate in order to
categorize them. The process also lead the team to discuss
the possible outcomes of each chatbot behavior—how may it
influence users’ overall experiences in an online community.
We concluded with seven final categories: Antagonist,
Archivist, Authority figure, Dependent, Clown, Social Organizer, and Storyteller. We present each of the categories in
detail below (see Fig 1).
Antagonist. Both offline and online, members of communities sometimes misbehave. As noted in [14], spambots are a
consistent problem, but we propose a different take on malicious bots. How might communities benefit from bots that
are rude or crude or even harass users? An Offensive Joke
Bot, which targets certain groups with crude humor or snide
attacks, might initially seem of questionable value. However,
if deployed within the correct context, such a bot might push
a community to reconsider its values, think about what types
of behaviors should be permitted, or even come together to
support vulnerable members of the community. In classic
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work on misbehavior, Herring et al. [19] describe the impact of a “troll” on the community within a feminist forum.
Though rude, argumentative, and probably even hurtful toward some of the members, the troll did lead the community
to grow through discussions of how to handle such situations in the future. A carefully designed bot might inspire
such conversations as a result of its misbehavior, but might
also be able to be “taught” how to be a better citizen in the
community. While previous iterations of chatbots that “learn
how to behave” have not always turned out as intended (e.g.,
Tay), the structure offered by a bounded community with
a strong identity might be more amenable than the open
reaches of Twitter to teaching standards for behavior to a
bot.
Archivist. Previously-discussed bots have already been employed to assist in documentation, retrieval, and presentation of shared knowledge [45]. We conceive of archivist bots
as a more social, spontaneous, and participatory variant of
these assistants. In our ideation, we imagined an RIPBot for
example, who catalogs and occasionally shares humorous
“obituaries” of users who have been banned from the channel.
This behavior can be entertaining, make light of previous
users’ misbehavior, and perhaps allow the users offended
some satisfaction. Prior work has shown the importance of
visible examples of what behaviors are permitted and what
behaviors are not[24, 46]; while some platforms like Reddit,
and now Twitch, have shifted to allow content to be removed
before it can cause harm, this also may remove visibility of
examples of how not to behave. A bot that can accumulate
these examples over time while injecting some measure of
humor could help a community retain a sense of continuity
and maybe even evolution over time while keeping clear
signals of acceptable behaviors.
Authority figure. The concept of a chatbot as a leader in an online community beyond simple automated rule-enforcement
is one that has not yet been explored in the literature. Per the
Social Identity Theory of Leadership [20], leaders emerge
as prototypical members of a community; they are selected
officially or unofficially because other members of the community like them, and this gives them authority. We consider
LawmakerBot, a bot designed to enforce rules for behavior as a typical moderation bot but also to decide what the
rules should be, changing them over time as the community evolves and reacts. Ideally, LawmakerBot would come
to “understand” the community and its values better over
time, but this process would would work very differently
depending on whether the bot is accepted as a legitimate
authority figure by the community; designers might explore
in the future what it means for chatbots to have a “social
identity” in the classic sense [51], and what is required for
other users to see this identity as legitimate. A longer-term
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Social Role

Bot Example

Antagonist

OffensiveJokeBot - A bot that tells offensive jokes about users
or in general.

Archivist

RIPBot - A bot that presents memories of those who came into
the chat once and never came back again.

Authority Figure

LawMakerBot - A bot that makes a new rule every morning. If
someone breaks it, they will be punished.

Dependent

NoviceBot - A bot who makes all of the “beginner” mistakes
available. This bot allows for other users to learn from their
mistakes while inserting humor into the community.

Clown

SuperlativesBot - A bot that gives out superlatives for group
members, based on analysis of prior participation.

Social Organizer

AmbassadorBot - The bot pairs viewers with other viewers from
other channels, based on needs or interests.

Storyteller

CoupleBots - Two bots that interactively tell the story of their
secret relationship with each other. The users need to interact
with them to advance the plot.

Table 1: Emergent categories of chatbots and examples of each

variant on LawmakerBot might be a bot that begins as a regular user (though one that is honest about being a bot) and
works over time to try to gain the trust, respect, and favor
of members of the community so they gradually elevate it to
a position of authority.
Dependent. Many online communities have to deal with onboarding newcomers [26] and teaching them how to behave
appropriately. In communities of expertise, novices may need
training or support in learning how to complete tasks. In
socially-based communities, newcomers may not know how
to behave or who other users are, making it difficult to know
who to listen to or who to trust. The process for onboarding
new users can thus be compared with the process of taking
care of someone who is a dependent. A NoviceBot could be
a way to practice and clarify this process; for example, in a
professional software development community, a NoviceBot
could be developed to identify many of the most common
questions asked in a community and address random members with these question (who might or might not know the
answers). The community would be pushed to formalize procedures for onboarding, including designating who might
answer which types of questions and what a reasonable
progression of contributions might be. Broadly, a NoviceBot
could help users rethink the newcomer experience in their
communities.
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Clown. Entertainment is a core part of human social experiences, from board games to stand-up comedy to horror
films. It is therefore unsurprising that many chatbots across
a number of online social spaces from Reddit to Slack to
Discord and Twitch have already been designed to let users
play in-chat minigames. Popular Twitch bots can be set to
let users play “roulette” with fake currency [45]; Reddit bots
have been made to play games like Tic-tac-toe [33]. The Discord bots described above allow for minigames and sharing
of memes. Though these games tend to be very simplistic,
they do engage multiple members of the community simultaneously, sometimes in group efforts. However, the chatbots
running these games are usually based on a scripted series of
prompts. In nuanced social interactions, entertainment can
come from a variety of sources including shared references,
humorous comparisons, and subversion of expectations. We
build on these concept to consider a SuperlativesBot, a chatbot that keeps ongoing “rankings” of community members
within yearbook-style superlative categories, occasionally
stopping to engage in humorous debate with targets about
the validity of their ranking. This serves both to poke fun at
established users and to give clues to new users about the
identities of community members.
Social Organizer. No online community exists completely in
isolation; platforms are host to a wide variety of communities that often share similar interests. However, many of
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these communities never find each other. For example, more
than 25,000 livestream-based communities may be active at
a given time on Twitch [45], but most of these “communities” have few or no members because they have not been
discovered by users. In order to facilitate connections between these communities, we imagine an AmbassadorBot
that moves between communities on Twitch and attempts
to form friendships and introduce users to each other. Ultimately, its goal would be to grow its host community by
identifying users in similar communities who might be interested in joining, ideally leading to a network of related
communities optimized to share a large group of users with
common interests. This is a particular challenge on Twitch,
as advertising one’s community in another community is
generally seen as poor etiquette and may result in a ban
from the community [46]. An AmbassadorBot would have to
navigate the line between advertising and connecting, perhaps by initially making “friends” before moving on to try
to connect individual users from different communities.
Storyteller. Narrative storytelling as a social practice has a
long history in communities both online and offline. An engaging story, particularly when there are opportunities to
comment or even participate, can draw a group of people
together and provide a meaningful experience. Rather than
having chatbots explicitly tell stories, we propose chatbots
that are regular members of a community who happen to
be involved with other chatbots in engaging ways, creating a more interactive, almost “live” narrative experience.
Consider a pair of CoupleBots, where each chatbot lives in
a separate channel. Over time, one chatbot drops hints that
it might like to get to know the other chatbot better, maybe
in a romantic way. Once the community begins to see the
possible routes for the story to take, they can decide whether
to talk with the other chatbot, to encourage the first to make
a grand statement, or to simply sit back and watch events
unfold.
6

CHALLENGES IN CHATBOTS AS COMMUNITY
MEMBERS
Through the research-through-design practice of ideation,
scenario building, classification, reflection and discussion,
we revealed a variety of challenges that need to be considered for the design and development of future chatbots that
meaningfully engage within a community.
The first of these is a technical challenge. As noted above,
this would be a significant barrier to full automation of any
of the above examples; turn-taking in group conversations
is difficult even for humans to accomplish smoothly, and
humans make use of signals from a variety of complex cues
including social status, body language, and intonation of
voice. We hope that more work will continue in the line
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described in [5] to develop methods for smooth group conversations with chatbots.
Beyond this, we identify three broader questions that designers and developers might consider in the process of creating new community-based chatbots:

(1) Does the chatbot become recognized as a legitimate
participant within the community?
(2) Does the chatbot contribute meaningfully to the development of the community?
(3) Does the chatbot’s role in the community evolve over
time?

Does the chatbot become recognized as a legitimate
participant within the community?
To date, chatbots have been seen as tools (task-oriented chatbots), curiosities, or companions (chat-oriented chatbots)
[39, 50]. If a chatbot really is to become part of a community,
it must achieve some form of legitimacy, as determined by
members of the community. Given that standards for behavior and group identities [51] will be different even across very
similar communities, there is unlikely to be a one-size-fits-all
solution for gaining legitimacy beyond imitating and hoping
for good results. A more thoughtful approach to designing a
community-specific chatbot would be to perform one of a
variety of ethnographic or ethnography-adjacent methods
to understand the community in depth, perhaps even with
researchers going through the process of gaining legitimacy
themselves and taking notes to inspire design concepts.
Gaining legitimacy might be a multiple step process, with
different behaviors expected at each step. For example, a
NoviceBot would be expected to be respectful in its early
questions about how to contribute, and to contribute without taking too much of others people’s time. As it improves
its ability to contribute, it might be expected to collaborate
with other users or even to teach future newcomers. A failure
to adhere to these expectations could result in a loss of perceived legitimacy, or could even lead community members to
treat it more like a broken tool than part of the community.
Though at first this might seem like a purely technical challenge, where the bot is only legitimate if it performs its tasks
perfectly, it is just as much a question of design. Expectations
will need to be managed, and the bot will need to be able
to fail gracefully. These chatbots’ actions and personalities
must be carefully considered in the planned design, as well
as adjusted in-the-moment.
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Does the chatbot contribute meaningfully to the
development of the community?
Current chatbots in Twitch channels, Slack teams, and Discord servers all provide additional functionalities, from humorous meme-interjections to running minigames to providing information. In this sense, they could be thought of
as tools that augment users’ capabilities. However, they do
not meaningfully contribute to the ways in which a community and its identity evolves over time. In order to achieve
this level of impact, chatbots must be engaged in the social
interactions that drive community development. Typically
in online text-based communities this would mean some
engagement in conversation; the story of the CoupleBots depends on chat messages posted by the chatbots in separate
channels, though well-designed messages might lead users
to discuss the story outside the platform. If this is the case,
one of the bots’ presence alone might be enough to drive
the story forward - if users are used to one of the bots being
particularly present and talkative, they might sense a shift
in the storyline if the bot were quiet or even missing.
Meaningful development can also happen through forms
beyond text conversation. AmbassadorBot’s attempts to build
networks and connections between communities depend on
text conversation, but in the end the value comes from new
relationships and connections that are made with the bot’s
help. Similarly, the value to the community of Superlatives
Bot is the experience of having to negotiate and come up
with plans in a group that contains a member who thinks
quite differently, and may not always understand what is
going on. This frustration, though ideally followed by the
chatbot’s learning and improving, would be important if only
to help community members learn about each other and how
they deal with challenging social situations.
Does the chatbot’s role in the community evolve
over time?
Beyond bots like Tay and Zo, which attempt to improve their
conversational skills over time, most chatbots change over
time when new features are added or new services are required. We suggest that a future challenge may be to design
bots that change over time not only in their appearance, features, personality, etc., but in the role that the community
accepts them in. Just as a human member of a community
may gain more responsibilities or more trust over time as
they learn and grow, chatbots could become more or less
central to the community as they adapt to it. As with their
human counterparts, they might be “asked” to take on a
different role from their original one. For example, an OffensiveJokeBot might initially be seen as peripheral or annoying,
but might come to the center of attention if its jokes worsen
or if it begins harassing users. If it were able to “reform,”
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it would make sense for it to move to a more central position in the social structure of the community and in the
future might even be tasked with teaching newcomers how
to behave because of its experiences with misbehaving.
Similarly, for the LawmakerBot described above, it is likely
that the chatbot would not be able to join a community and
immediately be given the legitimacy to start making rules.
Early in its life-cycle it would need a significantly different
design, focused much more on ingratiating itself with various
users and finding the right way to engage in discussions so
as to bring favor to itself.
7 CONCLUSION
In this work we present a review of prior work in the chatbots
space, finding an underexplored and important opportunity
to consider chatbots that engage within communities to contribute meaningfully to their development. We take insights
from a research-through-design process to present conceptual categories that we hope will encourage exploration of
new types of chatbots in this space. Lastly, we present a set
of design considerations that emerged by reflection on the
process through a social computing framework.
None of the chatbot concepts that we present here are
of a type that would be complete when first deployed. As
communities and their members are constantly growing and
evolving, so too should these chatbots, and designers should
expect chatbots to make mistakes and sometimes engage
awkwardly just as human newcomers do in online communities. Rather than being problems to try to avoid entirely,
these mishaps can provide opportunities for development
of a narrative and a history for chatbots over time as they
“realize” their mistakes and learn how to connect better with
community members. If true meaningful engagement within
a community is the end-goal, design and development cycles
would be important throughout the bot’s life cycle.
Broadly, it is valuable to consider the extent to which future chatbots should emulate human social roles. Because
our ideation process was designed with the intention to explore participation specifically in online communities, our
concepts currently relate to roles that exist in these communities or in broader human social settings. Future work
could explore ways that chatbots might perform meaningful
“inhuman” social roles, rather than building off of the ways
in which humans socially interact. Moreover, as we found
through development of the categories we present above,
the extent to which chatbots can active participants within
or distanced from their communities and still contribute to
their development. As with the CoupleBots, even absence of
a chatbot can be meaningful in the right context.
Through this work we hope to provide insight into this
new design space. We also hope to inspire future work to
push further on the challenges we identify and the potential
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for new categories of chatbots that engage meaningfully
within online groups and communities.
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