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ABSTRACT

While the literature on learning at scale has largely focused
on MOOC s, online degree programs, and Al techniques for
supporting scalable learning experiences, informal learning
communities have been relatively underrepresented. None-
theless, these massive open online learning communities
regularly draw far more engaged users than the typical
MOOC. Their informal structure, however, makes them
significantly more difficult to study. In this work, we take a
first step toward attempting to understand these communities
specifically from the perspective of scale. Taking a sample of
62 such communities, we develop a tagging system for un-
derstanding the specific features and how they relate to scale.
For example, just as a MOOC cannot manually grade every
assignment, so also an informal learning community cannot
approve every contribution; and just as MOOCs therefore
employ autograding, informal learning communities employ
crowd-sourced moderation or platform-driven enforcement.
Using these tags, we then select several communities for
deeper case studies. We also use these tags to make sense of
learning-based subreddits from the popular community site
Reddit, which offers an API for programmatic analysis.
Based on these techniques, we offer findings about the per-
formance of informal learning communities at scale and issue
a call to include these environments more fully in future
research on learning at scale.
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INTRODUCTION

The literature in Learning @ Scale has largely been dominat-
ed by two themes with considerable overlap: MOOCs and
higher education [10]. Much of the research has focused
explicitly on these domains, while other portions of the
community are dedicated to specific tools and technologies
that, while theoretically somewhat generally applicable, find
their main usefulness in these areas. Abstracting out, there
has been research also on other formal learning environ-
ments, such as K-12 initiatives and ESL classes.

Informal online learning communities, by comparison, are
relatively underrepresented. This is likely due in part to the
inherent overlap between university researchers and universi-
ty course development, but also likely derives from the diffi-
culty in evaluating these communities. It is inherently diffi-
cult to know who the learners are, including their de-
mographics, goals, and outcomes. There exists no start-of-
course “survey”, no pre-test and post-test on learning out-
comes, and no formal enrollment or dropout mechanism.

And yet, these communities are potentially more active and
impactful than many of the MOOCsSs and online degree pro-
grams that have received significant research attention. As
our analysis will who, the Language Learning subreddit
(reddit.com/r/languagelearning) counts almost 240,000 sub-
scribers, of which 6.55% are considered “engaged”. Thus, at
over 15,000 engaged users, the community has over twice the
median number of active members as the average MOOC in
a report compiled by Harvard and MIT in 2017 [3]. These
communities therefore present a legitimate alternative to the
more eye-catching MOOCs. However, as noted above, they
are far more difficult to study. There have been efforts, of
course, such as the ground-breaking study on Fanfiction.net
by Aragon & Davis [2], but these existing research efforts
have largely focused on informal learning communities from
a more individualistic perspective.

The purpose of this research is to understand informal online
learning communities from the perspective of scale; what
allows these communities to scale? Specifically, this research
addresses the following questions: what are the characteris-
tics of informal learning communities that achieve scale?
What are the major different communication and dissemina-
tion methods used by informal learning communities to sup-
port learning? How can informal learning communities be
categorized? What characteristic(s) should typologies be
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based on? How can future researchers expand on the research
accomplished in this project?

This project attempts to answer these questions by establish-
ing essential categories for informal learning, delineating
them according to the nature of the community itself, the
content that is shared there and how it is produced, the char-
acteristics of the platform and, where applicable, the sub-
communities it hosts. As this research attempts to evaluate
these communities from the perspective of scale, we treat the
communities themselves as the target of analysis rather than
individuals in the communities; thus, characteristics of mem-
bers of these communities were excluded from our analysis.
These community types are further defined by a system of
tags that we developed.

Defining Terms

The distinction between formal and informal learning can be
contentious, and researchers have proposed a variety of (at
times, conflicting) definitions [5]. In general, there appear to
be two main modes of thought, with some contending that
formal and informal thinking are two distinct modes of learn-
ing [7][13], while others argue that formal and informal
merely describe different attributes of learning, and that near-
ly all learning environments comprise some mixture of both
formal and informal elements [12].

Within these two groups, definitions still vary. The distinc-
tion between formal and informal may depend heavily upon
the context of where the learning takes place; for example,
the definition for formal and informal learning at the work-
place may differ by necessity from the definition for formal
and informal learning in an academic institution [4][8][15].
Moreover, previous researchers often define formal and
informal learning by describing both environmental attributes
and learner attributes [7].

In recognition of the difference context can make in a learn-
ing environment, we focus on defining informal and formal
learning only as they pertain to online learning environments.
In order to avoid making assumptions about individuals’
motivations to participate in these communities and the un-
necessary exclusion of certain communities based on these
assumptions, we define informal learning based only on the
attributes of the environment, not the learners. We propose
that informal online learning environments possess the fol-
lowing characteristics:

e Learning is democratic. While learning may be facilitat-
ed by a small group of individuals in some cases, infor-
mal online learning environments focus on shared
knowledge and the development of learning materials
that are provided by a large number of participants.

e Learner knowledge is not evaluated in any standardized
manner that is built in to the environment. An informal
community may arise dedicated to studying for a specif-
ic standardized exam or evaluation, but the exam itself
must not be administered as part and parcel to the com-
munity for the community to be considered informal.
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e Learner participation is not authenticated with any form
of certification or diploma for external purposes, alt-
hough users may receive in-platform recognition from
their peers (such as reputation points).

Notably, these definitions still leave plenty of room for am-
biguity. For example, in our analysis, we consider the sub-
reddit /r/volleyball to be a “learning” subreddit; while the
organization is also for general networking among volleyball
aficionados, we noted that both in the rules and in the posting
patterns, users regularly share educational content, either
teaching how to play the sport or teaching about the history
of the sport. At a certain level, any content-sharing communi-
ty could likely be interpreted as “learning”-based, as the goal
is to learn about the content shared. For this reason, in our
analysis we have avoided making any general claims about
all informal learning communities, as this would require a
more formal definition of what differentiates learning com-
munities from other communities; instead, we offer only a
way of interpreting informal learning communities, and leave
further delineation to future researchers.

RELATED WORK

Several typologies have been proposed for the categorization
of online courses [11]. Typically, these focus on categorizing
online learning in terms of the technology used [1][6][9], the
pedagogical nature of the course [20], or the relationship
between teachers and students [14][18]. Riel & Polin, for
instance, suggest such communities tend to be either
knowledge-based, practice-based, or task-based [17]. Such
categorizations provide a useful foundation on which to base
further discussions of online learning. However, many of
these proposed typologies are dated with respect to the rate at
which the Internet evolves. While online courses were among
the early recognized forms of online learning, new environ-
ments for online learning and instruction have emerged.

Additional typologies surrounding the nature of online com-
munities more generally have been proposed. Stanoevska-
Slabeva, et. al., grouped communities into one of four types:
discussion-based, task and goal-oriented communities, virtual
worlds, and hybrid communities [19]. The authors further
identified common platform elements for each community
type, with the goal being to propose a system for the ideal
design of new online communities. More recently, Porter
grouped online communities by “establishment” (member vs.
organization led), and further, by the nature of the establish-
ment (social or professional for member-led communities;
commercial, non-profit, or government for organization-led
communities) [16]. Porter notes that communities can be
further described according to their purpose, place (“extent of
technology mediation of interaction”), platform, population
interaction structure, and profit model. Many of the charac-
teristics described by these typologies are similar to those of
our own, though they are non-specific to learning communi-
ties.
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METHODOLOGY

Our methodology follows three stages: first, an effort to
articulate common characteristics among informal learning
communities. Second, we apply the tags that result from that
effort to a larger sample of such communities. Third, we take
a deeper look at five of these communities, using the tags to
ensure that we are looking at communities that operate in
different ways. The second and third phases of this analysis
were iterative, with deeper case studies informing further
revision to the tagging system; they are presented sequential-
ly here to better summarize the results.

To begin, we performed an ad-hoc search for Informal Learn-
ing Communities using various web-based search engines
with various terms designed to find communities that were
focused on learning of any kind. The goal of this initial step
was not to gather a representative sample, but rather to gather
a varied sample of the range of informal learning communi-
ties; thus, this random sampling approach was deemed ac-
ceptable. All methods including inclusion and exclusion
criteria were determined a priori. The only exclusion criterion
was that they must not be private: they had to be public,
although supporting free account creation was deemed ac-
ceptably public. We examined 62 total sites.

We then conducted deeper case studies on selected commu-
nities to identify defining platform and social elements for
each. A member of the research group visited each online
community and captured an evaluation of each site, such as
how they communicated, what specific features their com-
munity offered, and information about the size of the mem-
bership and activity of the community. Following these in-
depth qualitative examinations, a preliminary tagging system
was developed to describe the elements identified in this
search. Refined versions of these case studies are presented
later in the paper.

Using this initial tagging system, we then expanded our list
of communities. The tags were applied to each of the com-
munities based on the review. Additional tags were added to
the list as new features were identified in the extensive re-
view. The final list of communities and their tags is available
for review in the appendix.

In describing these communities, we chose to focus solely on
characteristics that described features built into the platform
itself, such as social structures within the community (stand-
ards, enforcement, social rewards, etc.), and features that
described the “goals” of the learning community. We avoid-
ed any tags that might relate to learner characteristics, such as
those that might describe demographics, motivation, etc.; we
find these have been more thoroughly researched elsewhere,
and our goal is to examine the design of the communities
themselves for scale. Additionally, while previous typologies
have tried to incorporate both learner characteristics and
community characteristics into the same system, we feel
there is value to understanding community and learner char-
acteristics separately. While there is certainly a relationship
between community and learner characteristics in online
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learning communities, attempting to combine these two
without first looking at them separately can also lead to con-
flicting or otherwise confining definitions of different com-
munity features.

Many of the communities we identified were “subreddits” on
the web site Reddit.com, essentially communities that exist
on a common platform for supporting a wide range of other
communities as well. Reddit offers a powerful public API
facilitating extraction and analysis of Reddit activity (Reddit,
2020). To take advantage of this, we built a custom scraper to
facilitate extracting data from the Reddit API using the
PRAW Python Reddit API wrapper. For every subreddit we
identified, we collected the author ID, comment ID, link ID,
parent ID, submission ID, subreddit ID, subreddit name, and
creation timestamp. We also determined if the comment was
the original post in a thread and whether the comment was
created by the original poster. We collected this data for the
time range from November 15, 2018 (UTC) to November 15,
2019 (UTC).

Scope

This study focuses on surveying several online learning
communities, designing several structured qualitative case
studies that analyze various aspects of the communities as
they pertain to informal learning, providing a general frame-
work to categorize them, and using that approach to catego-
rize several communities. Accompanying data includes quali-
tative analysis of communities along several criteria axes, as
well as quantitative data outlining usage statistics, communi-
ty activity, and other web available information. This analy-
sis will provide researchers with a qualitative direction on
how informal learning communities may be characterized,
and the framework developed will allow researchers to eval-
uate typing as a methodology, extending or replacing it in the
overall endeavor of understanding online informal learning.
Communities were sampled based on qualitatively selecting
for content, activity, and were chosen through the authors’
personal experience and network. Qualitative analyses were
done by the authors and involved observing communities and
understanding their activities, emergent behaviors, rules and
moderation based on the available information without deep,
long term. participation. Tags used in building the typology
were also qualitatively designed and are included to demon-
strate the usefulness of categorizing informal learning com-
munities for research purposes.

Limitations

It is important to note that this analysis does not aim to be a
comprehensive summary of the distribution of online com-
munities; our sampling mechanisms are not random enough
to make claims about (for example) the number of all com-
munities that possess each of these tags. Instead, our claims
are about the existence of communities possessing these
criteria, the value of applying these tags to communities to
support making sense of the landscape, and the ways in
which these criteria interact with the behavior of the commu-
nities. In short, these are case studies.
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The exception to this is the quantitative data derived from
Reddit; even here, though, the communities we selected are
subject to our sampling methods. We do not make claims
about the nature of all Reddit communities, but rather only
pose these communities as interesting exemplars.

INFORMAL LEARNING CATEGORIZATIONS

Below is a table of the proposed “tags” that can be applied to
different learning communities, along with a description of
the tag. We divide the tags into several meta-categories.

Learning Activity

The learning activity is the actual loop within which the
learning takes place by the users; what is the nature of the
learning?

Discussion-Based Learning: Learning stems from discus-
sion where the knowledge to be gained as fewer definitive
"facts" or "correct" answers.

Creation-Based Learning: Members create the content the
community is intended to consume. Content is created by
individuals or content can be created by small groups. Con-
tent is often created through an iterative editing process.
Tutorial-Based Learning: Instructional content is presented
via how-tos and guides; the informal learning community are
learners together following and discussing those tutorials.

Interaction Format

Interaction format refers to the structures which learners use
to communicate with one another, including the inferred
structure of the interaction. These are not exclusive catego-
ries; interaction could be real-time and Q&A-based, for in-
stance.

Real-Time Communication: Communication includes a
chat room or instant-messaging function that allows members
to communicate in near real time. (Example: Discord chat
and voice communication.)

Forum-Based Communication: Communication between
members takes place in a post and response style. (Example:
Listservs and forums.)

Q&A-Based Communication: Communication includes a
Question & Answer function where the primary post is a
question to the community or instructor.

Direct (Private) Messaging: Communication includes a
direct and private member-to-member function. Messages
sent in this way are usually only accessible to the two mem-
bers.

Rules & Incentives

Rules and incentives are the elements of a community’s
structure that guide interaction, either by delineating what is
allowed and disallowed (rules) or by rewarding desirable
behaviors (incentives). These also include enforcement struc-
tures: how are rules enforced or incentives given?

Community Standards Present: Community standards
govern social etiquette within the community. These stand-
ards are typically listed in a conspicuous and clear manner
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and govern the ways in which participants are expected to
behave toward each other.

Community Standards Enforced by Community: Com-
munity standards are largely enforced by members of the
community themselves either through peer pressure and
widespread member buy-in and/or through the empowerment
of members who serve as content moderators with the ability
to make executive decisions about the suitability of certain
interactions.

Reward System Present: Frequency and/or quality of indi-
vidual member participation is rewarded and displayed
through a badge or point system.

Quality Standards Present: Quality standards govern the
expected attributes of any instructional content or infor-
mation that is posted to the platform by its members.

Quality Standards Enforced by System: Quality standards
are enforced implicitly rather than through the explicit re-
moval or editing of deficient instructional con-
tent/information. This can be done democratically (members
vote on, or rate the quality of the content), or in some cases,
marked by an individual. These votes/ratings are then dis-
played next to the accompanying instructional content.

Location

Location refers not to geographic location, but virtual loca-
tion: does the community exist on a shared, centralized site,
like a particular subreddit, or is it dispersed across multiple
sites, such as informal learning communities dedicated to
following particular YouTube courses, discussing via Twitter
hashtags, email groups, or multiple Slack or Discord organi-
zations?

Centralized Community: Communities that are centralized
in a specific “location”. These can be sub-communities of a
larger site (such as a “sub-reddit” or other kind of sub-forum)
so long as the entirety of the community can be easily found
in a singular, labeled space.

Dispersed Community: Communities that are spread out
across a more generalized platform in a non-obvious and
sometimes “invisible” manner. These communities do not
have a designated section of their greater platform that is
dedicated to collating their instructional content. Members
must find each other via networking across the platform.
Contains Sub-Communities: Platforms represent a commu-
nity in and of themselves while also hosting smaller sub-
communities that may take a different format from that of the
primary platform or community. This is distinct from plat-
forms that contain a large number of sub-communities which
all take the same format and where the primary platform is
not itself a connected learning community.

Features
Features are specific tools or functions built into the structure
of the community’s platform.

Teacher Present: A “teacher” is a single individual or a
small group of individuals with greater instructional authority
than other members of the group. Communities with a teach-
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er present flag may still have members that provide addition-
al know-how. (Examples: WikiHow instructors.)
Meta-Community: Platforms where discussions about
community rules, standards, and content moderation take
place behind the scenes and are conducted by a sub-
community that is often “invisible” or non-obvious from the
front-facing site. Membership to the meta-community is
open, though members of the meta-community are typically
expected to have a higher degree of investment and commit-
ment to the community.

Private: Members must register in order to participate ac-
tively in the community.

Tag System Present: Content can be categorized by a for-
mal labeling system such that a member can easily find relat-
ed content by searching with a specific tag.

Content

Content tags refer to the types of content that form the foun-
dation of the informal learning community. We identify three
main content tags: the artifacts the learners produce, the
critiques learners produce about others’ artifacts, or content
that learners are navigating together.

Artifacts: Members post and share artifacts they own that
have been created by them or have created with other mem-
bers. (Example: DeviantArt.)

Critiques: Members may post content and receive responses
specifically to provide constructive feedback to the member
about their work shared in the post. (Example: Fanfiction.net
comments.)

Goal

Goal tags refer to the shared general intention of the commu-
nity, whether viewed individualistically (“learners want to
learn programming”) or collectively (“the community want
to support learners learning to program”).

Skill Building: Communities that are focused on helping
individuals improve a specific skill, rather than on the accu-
mulation of knowledge about a given subject (though
knowledge about the subject may be gained in the pro-

cess). (Examples: language learning communities.)

Focused: Focused or goal-oriented communities, where the
central topic of the community is focused on a specific do-
main (e.g. “to learn computer programming”) in contrast with
some communities focused on general knowledge (e.g. “Ex-
plain Like I'm 57, a general knowledge community for ex-
planations on any topic).

QUANTITATIVE ANALYSIS

We applied the tagging system to a larger number of informal
learning communities that we identified. For those communi-
ties identified as residing on Reddit, we further made use of
the powerful Reddit API to scrape and summarize these
communities. This quantitative analysis provides some useful
insights, as well as valuable context for the deeper case stud-
ies that follow.
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Tag Frequency

We first reviewed our tagging system to understand the dis-
tribution of communities in our sample. These percentages
do not summarize the distribution of all informal learning
communities, but rather to provide a glimpse at the types of
communities that were common within our sample.

Table 1: Tags and their frequency within our sample of
informal learning communities.

% of communities

Tag with tag
Standards enforced by community 74%
Standards enforced by software/platform 74%
Quality standards present 73%
Community standards present 71%
Forum-based Communication 69%
Reward system present 60%
Quality standards enforced by system 58%
Q&A-based Communication 55%
Discussion-based learning 55%
Focused 50%
Direct (private) Messaging 48%
Artifacts 45%
Centralized community 45%
Tag system present 45%
Critiques 44%
Creation-Based Learning 35%
Skill building 32%
Meta community present 19%
Contains Sub-communities 18%
Tutorial-based learning 16%
Private 13%
Real time Communication 10%
Teacher Present 8%
Dispersed community 6%

As noted, this is not meant to be a representative sample of
all informal learning communities. Nonetheless, it is interest-
ing that the communities in our sample lean strongly toward
community- and platform-enforced standards for both behav-
ior and quality, that reward systems are commonly used in
addition to these rule-based standards, and that asynchro-
nous, forum-based communication is significantly more
common than real-time communication. These trends may
reflect the differential ease with which these communities
can be found; a forum-based community, for example, is
subject to more search engine crawling than a private chat-
based community. We note, though, that those communities
easier to find for research may also be easier to find for new
potential participants.
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Table 2: Engagement data from several learning subreddits. EpRM stands for Engagements per Registered Member.
AE/EU stands for Average Engagements per Engaged User. AI/I stands for Average Initiations per Initiator.

Exclusive Initiator-
Engaged Respond- Respond- Exclusive Critique Focused

Subreddit Users ers  Initiators  ers  Initiators EpRM  AE/EU AU/l Tag Tag
answers 6.79% 62.18% 37.82%  7.16% 81.05% 38.45% 5.66 221 No No
AskHistorians 1.03% 31.24% 68.76%  5.35% 92.20%  3.88% 3.76 1.76  Yes Yes
AskReddit 0.32% 91.56% 8.44% 142% 83.21% 0.79% 247 1.35 No No
askscience 0.09% 46.15% 53.85% 1.56% 97.10%  0.20% 221 1.44  Yes Yes
DMAcademy 12.84% 70.22% 29.78% 12.53% 57.92% 74.30% 5.79 1.53  Yes Yes
explainlikeimfive 0.21% 80.27% 19.73%  1.23% 93.79%  0.55% 2.60 1.47 No No
languagelearning 6.55% 70.57% 29.43%  9.24% 68.57% 37.74% 5.76 1.87 Yes Yes
learnmachinelearning  5.22% 59.53% 40.47%  8.43% 79.13% 16.89% 3.24 225 Yes Yes
learnprogramming 1.61% 62.29% 37.71%  5.54% 85.30%  7.20% 4.48 1.51 Yes Yes
lifelonglearning 047% 42.42% 57.58%  0.00% 94.74%  1.04% 221 2.50 Yes No
LifeProTips 047% 92.26%  7.74%  1.39% 82.00% 1.12% 2.38 142 No No
todayilearned 0.75% 96.21% 3.79%  0.90% 76.30%  2.26% 3.01 1.76  No No
UniversityofReddit 0.06% 84.91% 15.09%  0.00% 87.50%  0.11% 1.87 1.00 No No
volleyball 11.69% 65.92% 34.08% 14.21% 58.21% 71.98% 6.16 248 No Yes
whatisthisthing 1.97% 64.46% 35.54% 1.93% 94.56% 5.89% 2.99 1.20  No No

Quantitative Analysis of Reddit Communities

Table 2 presents the results from the Reddit crawls. Engaged
users are defined as users creating a Reddit thread or re-
sponding to an existing thread within the timeframe exam-
ined. Exclusive Responders are users who respond to existing
threads but never create threads. Initiators are users who
create a new threads. Initiator-responders are users who have
created at least one new thread and responded in a different
thread which they did not create. Exclusive initiators are
initiators who have never responded in a thread they did not
create. Here, we only look at Focused and Critiques commu-
nities because subreddits were unlikely to differ across other
tags due to the shared platform.

When the subreddits are sorted and split according to en-
gagements per engaged user and initiators who also respond
to other threads, 6/7 in the top-half are focused while only
one in the bottom half is focused. When considering both
engagements and engaged users per all registered users, the
numbers are 5/7 and 2/7 for top and bottom halves respec-
tively. When the subreddits are sorted and split according to

Table 3: Correlation analysis and significance tests
between engagement stats and tag presence. Statistical-
ly significant relationships (a = 0.05) are bolded.

Engaged Initiators -

Users EpRM AE/EU  Responder

r=0.143 r=0.100 r=0.180 r=0.284

Critiques p=0.612 p=0.722 p=0.521 p=0.304
r=0503 r=0479 r=0538 r=0.707

Focused p=0.056 p=0.071 p=0.039 p=20.003
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engagements per engaged user and imitators who also re-
spond to other threads, 5/7 in the top-half feature critiques
while only 2/7 in the lower half feature critiques. When con-
sidering engagements per all registered users the numbers are
4/7 and 3/8 for the top and bottom halves.

Based upon these findings, we conducted correlation analysis
and significance testing, shown in Table 3. Focused subred-
dits showed more engagements per engaged user and more
initiators responding in threads they did not create. These
results suggest focused communities elicit more engagement
than unfocused communities. No significant effects were
observed for critiques.

CASE STUDIES

Third, we look closely at five communities: Fanfiction.net,
StackOverflow, the learnprogramming subreddit, Wikihow,
and DuoLingo. For each, we describe the community, list the
tags from the tagging scheme, and describe the ways in
which learning occurs at scale within the community.

Case Study: Fanfiction.net

Fanfiction.net is the largest online fanfiction site and com-
munity. Users with an account can write and publish their
own fanfiction (original stories that use characters, settings,
and other features from someone else’s existing body of
work) to the website. Other features include a built-in beta
reader system, user-created forums, and user-curated archives
of published works.

Tags: Skill-building, Critiques, Content-Creation, Private
Messaging, Forum-based Communication, Community
Standards enforced by platform-moderators, Contains Sub-
communities
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Part A: Learning by Creating

For each learning community, the first thing that needs to be
identified is the content being learned. In the case of fanfic-
tion.net, users who publish to the site are actively working to
improve their writing and storytelling abilities by writing,
posting, and soliciting feedback for their work. Communities
such as these that revolve primarily around encourage users
to develop a specific skill or ability are labeled skill-building
communities in our tagging system.

Different skill-building communities may have different
means of instruction or encouraging users to build their skills
(for example, some may use tutorials to encourage users to
practice and learn a specific skill). We consider fanfiction.net
to be a creation based community, because users are specifi-
cally encouraged to improve their writing skills by, well,
writing (i.e. creating content). Importantly, the platform de-
pends entirely upon its users to create all the content (arti-
facts) for the site; without users creating and publishing their
works the site would be content-less.

Part B: Learning by Consuming

All websites include content that is intended to be consumed.
On fanfiction.net, content creators (writers) rely on others to
consume (read) their work, however the relationship between
creator and consumer within this community does not end
there. The site highly encourages readers to leave critiques
aimed at helping writers improved in the form of reviews
posted a given work. While reviews are not strictly required
to hold any specific educational value, a previous examina-
tion of reviews on Fanfiction.net did find that approximately
30% of the reviews in the sample provided positive feedback
directed at specific elements of the text, 16.6% provided
constructive criticism, and 5.4% provided a mixture of both
(Evans et. al., 2017). Such critiques can provide an educa-
tional function similar to that of a peer review for both the
reader and the writer, especially given that many readers are
also writers on the site and vice versa. Because the act of
consuming within this community can be tied closely to a
specific learning purpose, we consider this to be a content-
consumption based community, in addition to a content-
creation based community.

Part C: Building a Community

On Fanfiction.net, writers (content-creators) and readers
(content-consumers) are linked through the publishing-
reading-review system as detailed above, but this link alone
does not provide the foundation for the community. Rather,
the platform provides additional features that allow users to
connect with one another and create their own spaces for
learning and socializing.

The platform extends on the review system through its beta-
reader system, which establishes direct, longer-term relation-
ships between individual writers and readers. Within this
system, the beta reader agrees to act as an editor who pro-
vides more detailed feedback to the writer before the work is
published to the site. The platform offers a portal for where
readers can list themselves as “available” to beta read; writers
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can then search the list for readers who might be a good fit,
after which the two users can connect via private messaging
to determine whether or not the relationship will work.

Users on the platform can always find like-minded users by
reading and reviewing each other’s stories or initiating con-
versation via private messages, but the site also allows users
to create their own forums to make it easier to connect with
others about a mutual interest.

Of these user-created forums, the single most popular is
named “Writer’s Anonymous” and was created for the ex-
press purpose of helping writers on the site improve via much
more direct exercises. The forum is structured around a gen-
eral critique thread and several technique specific “work-
shop” threads such as “Beginning/Opening Lines”, “Death
Scenes”, “Dialogue”, etc. where users can post excerpts
pertaining to the technique to receive feedback from anyone.
The forum has an additional Q&A component, since users
can post their own new topics for more general questions
about technique (rather than excerpts).

Explicitly the forum is meant to help writers improve their
own skills, but implicitly the forum also teaches and encour-
ages readers to become better reviewers. There are additional
threads for “review games” designed to make sure that au-
thors receive reviews that provide more meaningful feedback
than “good job!” or “keep it up!” which are fairly common
types of reviews to receive (Evans, et. al, 2017).

While this sub-community example is explicitly tied to
wider community’s primary learning target (writing skills),
the user forum feature is very flexible topics are open-ended;
many other forums are organized around socializing, interests
unrelated to writing, or interests related to a specific fandom
(i.e. fans for a given body of work). These sub-communities
also have some autonomy enforce their own community
standards (user to user etiquette) through user moderators.
This differs from the main body of the site where abusive or
otherwise inappropriate reviews or comments must be re-
ported to and taken down by platform moderators.

Case Study: StackOverflow

Stack Overflow is a question and answer site for program-
mers. The users have built a crowdsourced library of detailed
answers to many questions about programming. StackOver-
flow has a very strong gamification element, and it entices
users to participate in the community by awarding points and
badges and by having multiple leader boards. The points and
badges earn “reputation” on the site, and that is used to un-
lock functionality. Reputation may only be various elements
of the site, but as the site is well known by many software
development professionals, having a high reputation on the
site may also help a user in their career goals, as well as
display topic mastery to the world.

There are many mechanics for earning reputation, but upvot-
ing and downvoting are the primary mechanisms, where
another user upvotes your contribution and you gain reputa-
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tion, and if another user downvotes your contribution, you
lose reputation.

Tags: O&A main communication, Meta community present,
Centralized community, Discussion-based learning, Private,
Reward system present, Quality standards present, Commu-
nity standards enforced by community, Critiques

Part A: Learning by Asking

Users who ask questions on StackOverflow are expecting
other users of the site to help them. The site is built around a
community that expects users to try to solve the problem
themselves and then if they get stuck and need help, they can
reach out by asking a Question. Questions are usually formed
by posting the steps or work that you have completed and
including what in your opinion went wrong, and finally ask-
ing the users of the site to guide you to a resolution. Even
though users are building skills, this is not a site that was
labeled skill-building by our tagging system, because the
Questions are very broad and are not designed to build a
single skill, but instead help you to solve problems and the
learning is a consequence of that process.

Users generally learn by reading potential answers and com-
ments posted to their questions. Comments often guide them
to improve their asking of the question and that is often in the
form of thinking about specific portions of the original ques-
tion or general hints about asking questions on the site. Users
learn how to use the site, but they are also learning about the
topic they posted and the question they asked.

Part B: Learning by Answering

Users of the site can also learn by answering questions. The
act of reading and thinking about other users’ work helps that
user to gain new knowledge and understanding and broaden
their experience with the topic. Users typically monitor spe-
cific tags and as new questions are asked, the users will read
the questions.

Interactions can then lead them to ask clarifying questions
often in the form of a comment. That dialog between the
asking user and the users of the community can lead to learn-
ing on both sides. They also interact with the asker by voting
on the question. Upvoting a question is making the statement
that this question has value to other users. Upvoting also
increases the reputation of the asking user. Finally, they can
interact by responding to the question with an answer. The
act of teaching often improves learning, but in addition to
that publicly answering a question opens the answerer and
that response up to scrutiny.

Other users will examine the answer, often these users are
users who feel they may have an answer to the question. So
they can be harsh critics if the responses are not complete or
incorrect. This critique also can lead to learning, again for all
the community members involved.

Part C: Learning by Moderating
The final way to participate in the site does not involve ask-
ing or answering questions but is instead moderating the site.
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Before you can moderate in any capacity, you need to gain
enough reputation to unlock the basic moderator tools. These
tools are part of the privileges that StackOverflow awards its
users as they gain reputation.

By being able to moderate questions on the site, you begin to
review questions not only for potential answers, but also you
begin to enforce the community rules, and you learn and help
other users to be better problem solvers by helping them to
try before they ask, and then ask better questions once they
have tried. You are also responsible for simply keeping the
site valuable by moderating the questions and users of the
site.

Finally, there are also moderators that are elected by users of
the site. These moderators have the important job of follow-
ing up on content flagged by the community. This helps to
eliminate poor content and helps eliminate users of the site
that are not improving the community.

Case Study: r/learnprogramming

r/learnprogramming is a subreddit forum focused on learning
the nuances of programming, and covers a wide variety of
topics across different languages and technologies.
1/learnprogramming has the same overall posting mechanism
and user features as the rest of Reddit, though it does have
certain meta guidelines around how users are allowed to
interact pertaining to keeping the community focused on
learning the task at hand. Users can comment, and
upvote/downvote different comments or entire post based on
their perceived relevance to the r/learnprogramming commu-
nity. Posts can be, Links, Questions, Advice, Videos, AMA,
Freeform, or Actual code snippets.

Tags: &A main communication, Reward system present,
Distributed knowledge, Direct (private) messaging, Forum
based Communication, Community standards present, Tag
system present, Community standards enforced by communi-
ty, Community standards enforced by software/platform,
Quality standards present, Quality standards enforced by
system, Discussion-based learning, Focused, Critiques

Part A: Learning by Asking and Creating

Users of r/learnprogramming can do a variety of things,
largely falling under asking specific questions or creating
content like guides and videos. The community is focused on
learning various topics related to programming, and in a
similar manner to StackOverflow, expects well thought out
questions that are the result of self-exploration.

Questions have a specific structure, and can fall into two
different broad categories: conceptual and debugging related
questions. Debugging related questions are largely treated in
a similar way to the questions asked on Stack Overflow.
Users are expected to form debugging questions as a result of
some specific process or problem, and are expected to pro-
vide context around the question.

Because the subreddit’s overall goal is to facilitate the learn-
ing of programming, debugging is a topic that tends to arise
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fairly often. Contrary to other communities, users are actively
encouraged to ask deterministic debugging questions for
even the smallest minutiae. There are a handful of guidelines
that are enforced in the way these posts are structured. Users
are expected to provide all contextual information in the form
of a good description and include a descriptive, short title. A
minimal example program exemplifying the problem should
also be included, along with error messages.

There is a plethora of documentation around posing and
answering questions the correct way included in the subreddit
as well. Conceptual questions are asked in a similar frequen-
cy to specific debugging questions. Community members are
requested to check out older posts first to maintain a sort of
master set of questions. If a new question is posed based on
an older one, it must specify why the older one did not satisfy
that question. Esoteric questions and niche topics are also
allowed here, though the community guidelines explain that
the members may not have sufficient expertise to answer
these. Users can also create content in the form of guides or
videos that explain a specific topic, or include learning pro-
grams and curricula.

Learning is done when users read responses, answers, and
comments to their questions and other posts. These com-
ments guide them to prune and improve their questions, point
out learning opportunities, and focus on breaking down rea-
soning into digestible chunks. Discussion is encouraged and
fostered through the site features.

Part B: Learning by Answering and Critiquing.
r/learnprogramming users also learn by answering questions
in a similar manner to other Q&A communities. Reading and
discussing other user problems, work, or content helps users
solidify their own knowledge or get introduced to new topics.
This is especially true in the conceptual questions, as they are
often open ended and tend to start longer form discussions.
Users will often track posts that have interesting keywords or
tags, and come back frequently to see new comments posted.
Through interaction with other users, a specific user can learn
in the form of explanation or asking for clarification. Users
are also able to vote for better posts, answers, and comments,
leading to curation and meta learning in the community. In
this way, there is an element of teaching in the learning pro-
cess on r/learnprogramming as well.

Part C: Learning by Moderating and Building a Community
Finally, users can also learn and participate in the community
through moderating posts and observing which posts improve
with time and which do not. Moderating requires a reputa-
tion, measured above a certain karma setting on the Reddit
platform. Moderation allows individual learners to contribute
to building the community, and also learn which posts make
for useful learning content. Moderators can also be selected
by the community in a similar way to other subreddits and
question answer sites.
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Case Study: Wikihow

Wikihow is an online learning community built around the
creation and distribution of how to guides. Topics are ex-
tremely diverse, posts are broken down into a step by step
format, often along with image to guide learners. Effectively,
the knowledge base is a crowdsourced database of guides
that are easily searchable through the site interface. Posts can
be curated through a rating feature, building a prioritized feed
across the site. Wikihow has some interesting features, in-
cluding some gamification of user profiles and comment
threads. Other features include user bios, article creation,
editing, discussions, profile discussions, review of proposed
edits, positive reviews can be used as an article banner to
demonstrate credibility, anonymous community question and
answer section per article, flagging features, and non exclu-
sive user groups.

Tags: Teacher Present, Skill building, Critiques, Artifacts,
Focused, Distributed knowledge, Community standards
present, Community standards enforced by community,
Community standards enforced by software/platform, Re-
ward system present, Quality standards present, Quality
standards enforced by system, Tag system present, Dispersed
community, Creation-Based Learning, Tutorial-based learn-
ing

Part A: Learning through Reading

The primary function of Wikihow is to present users with a
plethora of community created how to guides. Correspond-
ingly, much of the learning on the platform is done through
users reading guides, trying them out, failing or succeeding,
and repeating the cycle. Guides facilitate ease of comprehen-
sion through a broken down step by step list framework that
has parallel visual examples as well.

Part B: Learning through Writing

Users that contribute articles to Wikihow learn from the
process as well. This learning can be directly about the topic
by learning a topic more deeply as they consider how to
explain the topic to other users, and also through feedback
about the article’s content and quality from the community.
Contributors on the platform also learn about the act of writ-
ing useful guides, and through the feedback of other commu-
nity members. Various rating, flagging, and editing review
features allow for this feedback to be incremental in the writ-
ing process, and allows for learning with each writing itera-
tion. In this way, the collaborative work features also teach
newer members of the community what constitutes good
writing and useful content.

Part C: Learning through Questions

Members of the Wikihow community can also learn in an-
other directed fashion: question and answer threads. Articles
often have specific question and answer threads that allow
users to anonymously ask questions about the content of the
article, allowing them to come back with feedback or ques-
tions about areas in which they did not achieve the intended
result of the guide. This feedback loop leads to a continual
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learning process on the part of both the contributor of the
article and the user reading the articles.

Part D: Learning through Review and Moderation

Moderation, of both article content and quality, is another
way to learn from the Wikihow site. Moderation exists at
various levels of the site’s functionality. This includes re-
viewing specific edits made by contributors to articles, flag-
ging articles for violating community guidelines, rating arti-
cles based on their content, and correcting answers in the
question and answer sections. Moderation makes up a huge
part of the community and drives a large part of the site’s
curation and involves all users.

Case Study: DuoLingo

DuoLingo is a language learning platform representing and
blending the features of a MOOC and a gamified informal
learning community through its forum platform. DuoLingo’s
forum revolves around users sharing, seeking, and producing
content and knowledge relating to the primary DuoLingo
teaching content and often related lessons as well. The site
has standard forum features, with post creation options and
reply functions where other users can interact with the origi-
nal poster and other members of the community. Importantly,
the community is categorized by languages, so topics do not
have to mix and users trying to learn a specific language can
fit into a sort of subcommunity within the forum. In this
community, users can start discussion threads, respond to
other threads, curate a given thread or response, upload an
avatar to their profile, and include a simple tag line or header
in their profile.

Tags: Skill building, Forum based Communication, Direct
(private) messaging, Community standards present, Commu-
nity standards enforced by community, Community standards
enforced by software/platform, Reward system present, Qual-
ity standards present, Quality standards enforced by system,
Tag system present, Discussion-based learning, Tutorial-
based learning

Part A: Learning through Posting

Users that contribute posts to the forums on DuoLingo can
learn through the process in a variety of ways. Many of these
posts are questions about the topic language’s grammatical
form or speech patterns, and in asking these questions, users
usually have to discretize and scope out what they are trying
to learn, leading to better understanding. Along with asking
questions, users can create a post about anything else, includ-
ing creating pieces of useful content like tip guides, recom-
mending related resources or sharing videos about the topic.
Users learn through pruning their posts and getting feedback
from the community around the content or questions they
share.

Part B: Learning through Discussion

Because it is primarily a forum, users can learn on the Duo-
lingo forum platform through replying and discussing the
topics that are shared as well, often exchanging different
examples and experiences around how to pronounce words,
what the correct forms of certain words are, how different
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subcultures and dialects speak, or write, and general habits of
associated cultures.

CONCLUSION & FUTURE WORK

In this paper, we have presented an effort to make sense of
informal learning communities at scale. While the learning at
scale literature has largely focused on MOOC:s, online degree
programs, and tools to support more formal educational ex-
periences, massive informal learning communities have gone
relatively unstudied in this context. In order to interpret these
communities at scale, we have devised a tagging system
based on features related to the platform and social structures
present within the community. Further development in this
area could include correlation studies to determine if any of
these tagged features tend to cluster together, quantitative
studies to further relate engagement with different tagged
features, and qualitative studies to gauge user perception of
the various tagged features. There is also room to apply this
research toward specific subsets of online learning communi-
ties, including more formalized learning environments and
distance learning, and communities of practice. Because
learner characteristics were excluded from this review, fur-
ther research should be conducted to gain insight on learner
demographics, expertise, motivation, etc. and to understand
the relationship that exists between learner and community
characteristics.

Quantitative analysis beyond the subreddit communities
should be conducted to include all the publicly accessible
communities tagged. This wider analysis could identify po-
tential effects of additional community and platform charac-
teristics. Data from a larger time frame than a year could be
considered. This longer timeframe could provide more detail
about community engagement and the life-cycle of commu-
nities. If characteristics eliciting greater community involve-
ment are identified, informal learning communities could be
optimized to elicit greater engagement.

Additionally, qualitative studies could involve coding user
interactions relative to any of the tagged features in order to
better understand the ways in which these elements can shape
community culture. Interviews could be conducted with
participants in communities sharing the same tagged feature
to see if any elements shape user perceptions of learning,
feelings of belongingness, and any other metrics regarding
the effectiveness of a learning community to further shape
community design for future platforms.

In short, there is ample future work that can and should be
done in understanding informal learning communities at
scale; the domain is more difficult to analyze than formal
course experiences, but the learning observed may go beyond
those carefully-curated offerings. Arguably the most remark-
able instance of learning at scale is the fact that a small num-
ber of dedicated people along with open-source infrastructure
can construct, without video lectures or automated evaluation
or Al teaching assistants, learning experiences that touch
millions of lives.
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