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ABSTRACT

Today, coding skills are among the most required competencies
worldwide, often also for non-computer scientists. Because of this
trend, community contribution-based, question-and-answer (Q&A)
platforms became prominent for finding the proper solution to all
programming issues. Stack Overflow has been the most popular
platform for technical-related questions for years. Still, recently,
some programming-related subreddits of Reddit have become a
standing stone for questions and discussions. This work investigates
the developers’ behavior and community formation around the
twenty most popular programming languages. We examined two
consecutive years of programming-related questions from Stack
Overflow and Reddit, performing a longitudinal study on users’
posting activity and their high-order interaction patterns abstracted
via hypergraphs. Our analysis highlighted crucial differences in
how these Q&A platforms are utilized by their users. In line with
previous literature, it emphasized the constant decline of Stack
Overflow in favor of more community-friendly platforms, such as
Reddit, which has been growing rapidly lately.
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1 INTRODUCTION

Programming enthusiasts love spending their time coding solu-
tions to complex challenges or printing a trivial "Hello World" in
the newest, most popular programming languages. In most cases,
they rely on Questions-and-Answers (Q&A) websites to acquire
knowledge, solve problems, seek snippets of code for reuse, improve
their own code, and discuss technical concepts [23]. The social me-
chanics of these platforms shape the formation of topic-specific
communities and play a critical role in how information is shared
within them. Still, these platforms’ similar structures and function-
alities can present a challenge when looking for the proper place to
seek help. In this paper, we are interested in unraveling the devel-
opers’ behavior and community formation around the most used
programming languages in Q&A platforms. Specifically, our first
objective was to examine whether and, if so, how users’ activity pat-
terns differ from one website to another in terms of the length and
duration of conversations, as well as the platform-specific trending
topics. Our second intent was to investigate the community struc-
ture of different platforms, characterize their trending technologies,
and evaluate their persistence or evanescence over time.

This study represents a preliminary study toward answering
these questions by gathering data about the twenty most used
programming languages in two popular Q&A platforms, i.e., Stack
Overflow and Reddit. The main contributions of our work can be
summarized as follows:

o Stack Overflow and Reddit profoundly differ in how their
users communicate in terms of the length and duration of
conversations. These patterns naturally reflect the platforms’
different intents in sharing knowledge.

e The most discussed languages in Stack Overflow do not
correspond to those in Reddit. As in the previous case, this
outcome may be due to the inherent nature of both Q&A
platforms, as users prefer Reddit over Stack Overflow to
discuss newer and trending languages.

e Both platforms exhibit the typical inverse pyramid of contri-
bution [26], where most users contribute poorly to creating
new content while only a few produce most of it.

e Overall, the analysis of the evolution of Stack Overflow com-
munities suggests the falling out of the Q&A website in favor
of other platforms. At the same time, it highlights Reddit’s
rise in the programming domain.

Our work can be framed under the general research direction of
understanding the dynamics of participation in Q&A platforms to
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encourage valuable user engagement and improve the worth of
crowd-sourced knowledge. Nowadays, these objectives are becom-
ing even more critical since we are entering the era of Al-generated
code thanks to tools like GitHub Copilot [13] or ChatGPT [27].
Despite their help, developers must still have some coding skills to
fully exploit their potential; in this context, supporting communities
will continue playing a crucial role as learning environments [17].

2 BACKGROUND

This section introduces the reader to the Q&A online platforms
analyzed in this work and the main notions of hypergraphs.

Reddit and Stack Overflow. Q&A online social platforms lay
their foundations in the wisdom of crowds [38]: everyone can ask
and answer questions, thus, contributing to increasing community
knowledge. Currently, there is a myriad of Q&A websites, which
share some common features, such as the use of reputation/points
awarded for providing good questions and answers. In this work,
we consider two of the most popular social Q&A platforms where
users can ask programming language-related questions: Stack Over-
flow [28] and Reddit [31].

Stack Overflow is one of the most popular Q&A platforms specif-
ically designed for developers. Users can submit a programming-
related question, attach tags to it, and receive answers from software
developer communities. According to its guidelines, a core charac-
teristic of Stack Overflow is that users should avoid opinion-based
questions that could generate discussions rather than answers. Red-
dit is one of the most popular social network websites focused on
news aggregation and discussion, mainly in the form of question
and answer. The key element of this platform is its organization in
subreddits, which represent online communities centered around
a specific topic, like technology, politics, or sport. Although quite
different in their intent, Stack Overflow and Reddit share some sim-
ilarities: both (i) are community-driven, and (ii) live on the content
generated by their users, (iii) use a scoring system to assess user
reputation, and (iv) allow to filter their content by categories easily.

Hypergraphs. A hypergraph is a generalization of a graph where
a (hyper)edge allows the connection of an arbitrary number of
nodes [10]. Such structures are the natural representation of a
broad range of systems where group-structured relationships exist
among their interacting parts. For instance, hypergraphs can easily
abstract social systems where individuals interact in groups of arbi-
trary size, as in the case of a co-authorship collaboration network,
where a hyperedge may represent an article and link together all
authors (nodes) having collaborated on it. Similar situations, char-
acterized by high-order interactions, also exist in biology, ecology,
and neuroscience [7]. The powerful expressiveness of hypergraphs
has a few drawbacks: dealing with the complexity of such data
structures and the need for appropriate tools and algorithms for
their study. For this reason, hypergraphs have been little used in
literature in favor of their graph counterpart. Recently, the trend
of using hypergraphs to graph representations is drifting, thanks
to an increasing number of systematic studies demonstrating how
the transformation of a hypergraph to a classical graph either leads
to an inevitable loss of information or creates a large number of
extra nodes/edges that increases space and time requirements in
downstream graph analytic tasks [25, 41].
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3 RELATED WORK

Q&A websites have become a valuable source of shared knowledge
related to a wide variety of fields [32]. In this section, we specifically
review literature focused on examining developer communities on
two Q&A platforms, Stack Overflow and Reddit.

Stack Overflow has been extensively studied in the literature,
including tasks such as predicting question tags, detecting duplicate
questions, examining the usage of code snippets, and analyzing
user behavior and community evolution [1, 22]. In particular, under
this last perspective, some relevant works focus on characterizing
the social evolution of user communities over a significant tem-
poral period [9, 23] and detecting patterns of interest change [11].
Specifically, Blanco et al. [9] explore the social evolution experi-
enced by the Java developer community over 10 years, assessing
the evolution of topics, user reputation, and cross-references of
internal contents and external sources to improve the user expe-
rience by, for instance, reducing the number of questions with no
answers. Moutidis et al. [23] examine the user evolution from a
larger angle by considering all questions, answers, votes, and tags
from Stack Overflow between 2008 and 2020 to evaluate trends
in domain-related technologies and user persistence within the
associated communities. Similarly, Fu et al. [11] tackle the problem
of detecting patterns of interest change, but from a microscopic per-
spective, by quantifying how individuals shift their interest focus
over time based on question tags.

Reddit has become a golden pot for researchers thanks to the
openness, richness, and quality of its data [21]. In the context of
developer communities, this platform has been analyzed to gather
insights about how users contribute to global knowledge and learn
from others in relation to computer science-specific issues. For
instance, Waller et al. [39] explore users’ activity diversity, charac-
terizing whether they are specialists in some topics or contribute to
broader knowledge. Lu et al. [18] focus on communications of game
developers about their game development experiences, processes,
and practice. Both Aniche et al. [2] and Zang et al. [42] compare
Reddit with HackerNews [14] via developer surveys. While the
former focuses on understanding what motivates developers from
both communities to contribute and what kind of content is shared,
the latter targets identifying barriers to the adoption of Rust. More
recently, Liu et al. [17] explored how Reddit has been utilized by
online learners to learn programming-related topics.

To our knowledge, few works currently compare developer com-
munities across similar structured social Q&A sites. An example is
the work from Sengupta [33], which explores differences in the dis-
course patterns in StackOverflow and Reddit (r/Askprogramming),
specifically focusing on the learning practices these collectives
support and scaffold. Wu et al. [40] examine similarities and dis-
crepancies of the Reddit, Stack Overflow, and Stack Exchange cy-
bersecurity communities with the purpose of better understanding
how and why users choose one platform over the others when their
needs are identical. Another example is the work of Luo et al. [20],
where the authors analyze practitioners’ opinions about low-code
development on Stack Overflow and Reddit.

Our study differs from current literature along two axes, i.e.,
the targeted user base and the use of hypergraphs. Our aim is to
analyze the Stack Overflow and Reddit communities’ evolution
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around programming languages from a quantitative and structural
perspective. In particular, we exploit hypergraphs to mine the high-
order relationships between users and questions.

4 METHODOLOGY

This section concisely describes the methodology followed, starting
from the data collection and preparation process to the analysis of
users’ activity and interaction patterns. All code used to analyze
the data and the results obtained are available on GitHub [3].

Data collection. In this study, we restrict our analysis to program-
ming language-related questions. Specifically, we picked the top
20 most used programming languages in the Stack Overflow sur-
vey [36] to define the data filtering criteria. We queried Stack Over-
flow data from Kaggle [16] while we used the Pushshift API [30] to
retrieve Reddit data. For both platforms, we collected: (i) the identi-
fier of the comment, (ii) the identifier of the Stack Overflow ques-
tion/Reddit submission, (iii) the id of the comment/question author,
(iv) the creation date, (v) the date of last interaction with the ques-
tion, and (vi) the topic of the question/comment (i.e., Stack Over-
flow tag or subreddit name). After the data collection process, we
anonymized all ids. The resulting data set (available on Zenodo [4])
spans over two years, starting from 2020/09/24 to 2022/09/24.

Data Analysis. To assess the evolution of the posting patterns
and interactions of Stack Overflow and Reddit users over the two
years, we split our data set into eight snapshots, each 3-months
long. For each period, we evaluated both quantitative and structural
information.

Mining users’ activity patterns. As a first insight into each plat-
form’s usage, we evaluated: (i) the number of unique users, (ii) the
number of questions/comments, (iii) the distribution of the length
and (iv) time span of conversations. We then focused on examin-
ing the popularity of the 20 languages in terms of the number of
questions/submissions related to the specific topic.

Mining users’ interaction patterns. A set of users commenting and
discussing the same question can be seen as part of the same many-
to-many (or high-order) relation. Such type of relationship does not
imply a direct pairwise interaction among each pair of users, but
it only indicates they have commented on the same topic. In this
work, we leverage hypergraphs to model the underlying question-
answers interaction network, which allows us to highlight the
existing relationships between users and questions rather than
between users. The rationale behind this network creation approach
is to link users that have interacted with the same question, even
though they did not directly answer each other. In this way, we
are able to cluster together groups of users with the same interests
even if they have never interacted directly.

To address the above task, we built one hypergraph per trimester,
whose vertices represent Stack Overflow and Reddit users, and hy-
peredges their indirect interactions when they answer the same
question or submission. After labeling each hyperedge with the
topic of the question, we ran the Label Propagation community
detection algorithm [5] on each hypergraph snapshot and character-
ized each community based on the most prominent tag within it. For
the bigger communities, we further investigated their persistence
in terms of the users that constitute them over time.
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5 RESULTS AND DISCUSSION

This section presents the results of our analyses, first focusing on a
quantitative characterization of the platforms’ usage and language
trends, then discussing user communities and their evolution.

5.1 Mining users’ activity patterns

It may be argued that among the first indicators of a platform’s
liveliness, we can name the number of users actively engaging with
others as well as the number of their activities on the platform itself.
In the realm of Q&A websites, looking at how users connect with
each other may guide toward a deeper comprehension of how users
perceive and actually use the platform.

5.1.1  Usage of Stack Overflow and Reddit over time. Although Stack
Overflow and Reddit represent two examples of Q&A online plat-
forms, they profoundly differ in the way they are supposed to be
used and in the intended user base (see Section 2). These differences
are clearly evident from the data we collected in terms of (i) the
number of users posting and/or answering questions about the
selected programming languages, and (ii) the length (number of
comments) and time-span of each conversation (i.e., questions for
Stack Overflow, submissions for Reddit).

Figure 1 shows, for each trimester, the number of users that have
asked or answered at least one question plotted against the overall
number of questions. The first interesting outcome is the steeply de-
creasing trend in the number of users and questions/comments on
Stack Overflow (see Figure 2a). This phenomenon may be justified
by the increasing knowledgeability of the developers, which could
be more skilled in tuning existing answers to their problems [9], as
well as by the ever-increasing database of questions which makes
it easier for someone to find another user who had already experi-
enced the same issue. Another reason for this negative trend could
also be sought in Stack Overflow’s increasing churn rate (i.e., users
who leave the platform after an initial use [24]), possibly due to
the constant evolution of the proportions of content quality and
user types (in relation to the posting and answering behavior) over
time [34]. Generally, the number of questions is comparable to the
number of users, hence, suggesting a ratio of 1:1 between users and
questions. In contrast, the Reddit data set exhibits a rather differ-
ent perspective (see Figure 2b). In this case, the number of Reddit
users (i.e., Reddittors) tends to increase gently over the two years of
observation, possibly indicating the presence of a persistent devel-
oper community on the platform. Reddit’s characteristic of being a
domain-agnostic discussion website explains why the number of

—<— # questions # users
16 22 10°
4
13 3
2

12345678
(a) Stack Overflow (b) Reddit
Figure 1: Number of users and questions per trimester.
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Figure 2: Comparison of the number of answers and durabil-
ity of conversations in Stack Overflow and Reddit.

Redditors is one order of magnitude less than the number of Stack
Overflow users in our data set. In the case of Reddit, we are only
considering a very small subset of its user base (52 million daily
active users on average [37]); in the case of Stack Overflow, we are
naturally including a bigger slice of the overall population consid-
ering that the platform specifically addresses developers’ questions.
As before, the number of questions is proportional to the number
of Redditors, even though questions slightly outnumber users. An
exception is made for the fourth and fifth trimesters, where the
situation is reversed.

Figure 2 reveals two very different patterns of interaction across
the two platforms regarding the length (see Figure 2a) and the time
span (see Figure 2b) of conversations. Stack Overflow conversations
are characterized by few comments, with most questions receiving
only one answer. Longer conversations extend up to 20 comments
on average. On the contrary, Reddit discussions appear fairly longer
compared to Stack Overflow, with half of the conversations made
up of 4/5 comments. Reddit’s underlying nature as a discussion
forum is reflected in the long tail of the distribution, where 10%
of the submissions receive 20/25 replies on average, with some
outliers reaching a mean of 600 comments. Regarding the lifespan
of conversations, it is not surprising that Stack Overflow questions
tend to be answered in less than 2/3 hours. A possible motivation
for this behavior may be sought in the platform’s gamified mecha-
nism, which stimulates volunteers’ contributions by maximizing
the chances of winning gamification rewards for fast answers [19].
Still, many Stack Overflow conversations span over one day or
more, with some discussions still active after more than one year. In
the case of Reddit, half of the conversations tend to last up to 15-17
hours, while another consistent portion extends over more than one
day. However, conversely to the Q&A computer science platform,
the longest Reddit discussions span no more than three months.
The reason for this result may be the focus of further research.

5.1.2  Technology trends. Another interesting perspective under
which Stack Overflow and Reddit profoundly differ is the popu-
larity (in terms of the number of questions) of each programming
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language. Figure 3 depicts this information, considering general-
purpose and domain-specific languages independently to make it
easier to read the plots. The y-axis reports the ratio of questions
about a given language within the category of interest to enable
comparison between the two platforms. The first noticeable out-
come from this analysis regards the prevalence of Python-related
questions on Stack Overflow (~80%). Together with C#-related
queries (~20%), these constitute almost the totality of all raised is-
sues about general-purpose languages. In the case of Reddit, Python,
Rust, and Clojure-related questions share the stage with around
30/40% of questions each. Generally, no other technology sensibly
prevails over the others, even though they follow different trends
on both platforms. We can observe a similar situation when look-
ing at the proportion of queries about domain-specific languages.
JavaScript-related questions dominate the scene on Stack Overflow
(~40%), followed by SQL (~20%), HTML (~18%), and Go-related
(~12%) issues. In Reddit, there is no extreme gap across all tech-
nologies, but, in this case, the most frequent language is Go (~25%),
still followed by SQL (~19%) and JavaScript (~15%). As before, ques-
tions about the remaining languages follow different patterns on
the two Q&A websites. Overall, these results suggest that Stack
Overflow is a referring platform for asking questions related to the
most commonly used programming languages, such as Python and
JavaScript. On the contrary, Reddit appears to be preferred to dis-
cuss recently rising programming languages and their applications
in the software development landscape (e.g., Rust). Once again,
this trend may be due to the inherent nature of the Reddit website,
where users can either discuss or ask for help on a technical topic.

—m—  Clojure —F— C# —A— Dart —&A—  Delphi
Elixir fa —5— Kotlin — e Python
—— Rust
Stack Overflow Reddit
08r—T—T—T T T T T T T T T T T

0.6 1 |
0.4 SIS P

0.2

O,

Ratio of questions on
general-purpose lang.

apljk —5— bash —aA— Go —A— HTML
JavaScript Julia —&—  lisp —e—  solidity
SQL ——  swift —se—  typescript

Pty

o
S
I
|
I
|

domain-specific lang.
(=]
(s}

|
|

Ratio of questions on

T I
123 456 78 123 456 78
Figure 3: Proportion of the number of each language-related
questions in Stack Overflow and Reddit.
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5.2 Mining users’ interaction patterns

Another distinctive aspect of how a Q&A platform is perceived
by its users is how they spontaneously organize into informal
communities. Understanding these dynamics would shed light not
only on which technologies are more exploited for specific tasks
but also on the platform’s durability over time and content quality.

5.2.1 Users-Questions interaction hypergraph. As described in Sec-
tion 4, we built one hypergraph per trimester for each platform
representing the many-to-many interaction between users com-
menting on the same questions. Figure 1 indirectly reports the size
of each hypergraph, indicating the number of users (i.e., vertices)
and questions (i.e., hyperedges) throughout the observation period.
Figure 4 shows the vertex degree distribution of the Stack Over-
flow and Reddit hypergraphs built upon the first trimester of data.
Recalling that evaluating the degree of a vertex in a so-built hyper-
graph translates to counting the number of discussions a user has
contributed, it is not surprising that both Q&A websites exhibit a
similar contribution pattern. This long-tail distribution is typical of
online social platforms, where most of the users contribute poorly
to the creation of new content, while only a few of them account
for most of it, according to the online participation inequality pyra-
mid [6, 24, 26]. In both platforms, we have that, on average, around
the 65% of users have contributed to a single question/submission
(69% in Stack Overflow, 64% Reddit), the 15% to two discussions
(14% in Stack Overflow, 16% Reddit), the 6% to three questions (6%
in Stack Overflow, 7% Reddit), and less than 12% to four or more
discussions (11% in Stack Overflow, 13% Reddit). We found the same
contribution pattern repeating over all trimesters in both platforms
with no statistical difference.

5.2.2 Community detection and characterization. After building
the user-question interaction hypergraphs, we evaluated their com-
munity structure via the label propagation algorithm (see Section 4).
The upper part of Table 1 lists the number of communities found
in each trimester for Stack Overflow (SO) and Reddit. The first
remarkable outcome consists of the considerable number of com-
munities discovered in both Q&A platforms, which decreases up
to 20% for Stack Overflow while oscillating around the same value
for Reddit. Further, the number of Reddit communities is always
less than Stack Overflow communities by one order of magnitude
throughout all trimesters. Although interesting, this result is not
surprising and is consistent with previous literature. In a nutshell,
the Reddit discussion model represents a fertile field for the growth

(UL AL L A ULLLU BLLALALAALL DL ALAL AL
810t 8 104 . 8
S * *
f‘ % XXX)X&
o
5 102 |- 2 10% |- K a
1 S,
Z o o 0 %
10 i HHH’T \T; 10 ol il um\"\m\
10° 10t 102 103 100 10! 102 10°
Degree Degree
(a) Stack Overflow. (b) Reddit.

Figure 4: Vertex degree distribution, first trimester.
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Number of communities across all trimesters

SO 59179 58564 56181 52382 50838 49936 48979 47417
Reddit 5140 5890 5478 4703 4894 5414 5851 5311

% of users within the top 5% biggest communities

SO 26,70% 26,05%  27,40%  26,29% 25,90% 25,61% 25,96% 26,44%
Reddit  52,07% 43,28%  50,37% 50,98% 52,79% 52,74% 47,53% 53,78%

Trim. 1 2 3 4 5 6 7 8

Table 1: Community and user distributions.

of more supportive communities [2, 12, 17] whose interaction net-
work appears to be less assortative and less clustered and, hence,
less fragmented into small groups [15, 21]. On the contrary, Stack
Overflow slowly changed over the last decade from a generalized
discussion, with a small number of more extensive and diverse
communities, to a more specialized mode with a larger number of
smaller communities, each with a particular focus [23]. Having a
deeper look at the size of the communities identified, we found that
most of them were composed of very tiny groups of users and that,
on average, only 5% of Stack Overflow and Reddit communities had
a size bigger than 3 and 10, respectively. To filter out the noise such
small groups could convey, we only focused on the top 5% largest
communities on both platforms. The bottom part of Table 1 reports
the percentage of users included in the communities considered:
while we retained half of the original Reddit user base, we left with
only 25% of the starting user base in the case of Stack Overflow.
To characterize the most dominant topic within each commu-
nity, we considered the most common tag among the hyperedges
belonging to it. We then labeled each user with the same topic of
the community they belong. Table 2 reports the aggregated per-
centage of users associated with a given programming language
community in Stack Overflow and Reddit. These values can be inter-
preted as a complement to the trends of language-related questions
shown in Figure 3. In Section 5.1.2, we focused on the number of
questions per programming language; in this case, we consider the
label associated with each user as a proxy to count the number of
users who have contributed to each topic. As expected, the biggest
communities are represented by the most trending programming
languages, such as Python and Javascript for Stack Overflow and
Python, Rust, and Go for Reddit. Interestingly, we can observe how
this pattern is not always true for Reddit. For instance, Clojure is
the third most trending general-purpose language in our data set;
however, less than 1% of the Reddit users analyzed belong to the

Trimester 1 2 3 4 5 6 7 8
C# SO 2,96 3,32 2,95 2,89 3,52 2,66 4,24 3,48
Reddit 14,52 15,77 11,33 12,50 14,12 14,34 15,55 13,62
Clojure SO 0,00 0,02 0,04 0,00 0,06 0,00 0,00 0,04
Reddit 1,10 0,79 0,63 1,02 0,33 0,68 0,61 0,65
Go SO 0,31 0,36 0,20 0,44 0,43 0,34 0,55 0,27
Reddit 7,74 7,50 6,88 9,08 9,67 8,33 12,30 7,02
Javascript SO 25,29 26,72 24,02 27,64 28,84 27,81 24,22 25,29
Reddit 7,68 9,42 9,95 7,84 7,93 8,47 7,14 6,26
Python SO 61,13 58,36 63,51 58,76 56,51 57,24 58,78 59,22
Reddit 33,71 36,21 28,37 32,34 32,84 25,70 31,45 30,22
Rust SO 0,20 0,30 0,28 0,23 0,20 0,39 0,29 0,40
Reddit 23,94 18,02 28,71 26,64 26,85 28,73 20,44 30,55
SQL SO 4,01 3,88 3,86 4,01 4,93 4,56 5,86 5,51

Reddit 1,66 2,29 2,16 2,14 1,65 4,12 4,61 3,04

Table 2: Percentage of users per programming language
within the top 5% biggest communities.
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Clojure community (a similar case happens for StackOverflow and
C#). A completely reversed situation occurs for C#, where the C#
community contains an average of 13% of the Reddit users. This
result may suggest the existence of a few committed users who
heavily discuss a given language (e.g., the Clojure community in
Reddit) as well as the lack of solid interaction concerning a specific
topic (e.g., C#-related questions in Reddit). Nevertheless, further
analyses are needed to explain this behavior.

5.2.3 Community evolution. To verify how the composition of the
communities changed over time, we examined the user behavior
in terms of whether they stay active in the same community (i.e.,
continue to ask or answer questions related to their current com-
munity), migrate to another community (i.e., begin to consistently
ask/answer questions in another community), go inactive (i.e., stop
asking/answering questions anywhere on the platform of interest
even though they can still lurk on the platform [6, 23]), or (re-)join
the community (i.e., newly registered users or users that become
active again after having been inactive the previous trimester(s)).
Figure 5 shows the percentage of these four classes of users evalu-
ated pairwise over consecutive trimesters. The values shown are
averaged over all communities.

What clearly stands out from this analysis is the significant
number of users that become inactive from one trimester to the
following (~82% for Stack Overflow, ~70% for Reddit) as well as
the high number of new users (~80% for Stack Overflow, ~74% for
Reddit). Further, it is also noticeable how the percentage of users
remaining in the same community or migrating from one commu-
nity to another is extremely low in the Stack Overflow platform
(~4% and ~3%, respectively). At the same time, we can observe
slightly higher values for Reddit (~5% and ~25%, respectively).
Overall, these results suggest that most Stack Overflow users are
interested in receiving feedback for solving their problems rather
than contributing and building a community around specific topics.
However, it is worth noting that this outcome is strictly related to
the division in trimesters of the observation period and that this
phenomenon may change if we observe a user’s activity over more
extended periods, for instance, from one year to another [23]. In the
case of Reddit, we can observe a more significant portion of users
(around 30% considering both users remaining in the same com-
munity and migrating to another) that consistently contribute to
the platform. This behavior may reflect a greater sense of bonding
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among community members in addition to task-specific discus-
sions [33]. Still, the migration pattern across communities must be
further analyzed by considering each community independently.

6 CONCLUSION

In this work, we have examined the developers’ behavior and com-
munity formation around different programming languages in two
popular Q&A platforms, namely Stack Overflow and Reddit. Our
analysis highlighted a profound discrepancy in how these Q&A
websites are utilized by their users as they differ in the length and
duration of conversations, trending technologies, as well as com-
munity formation, and evolution. This distinction between Stack
Overflow and Reddit results from their inherent design choices and
social mechanics, which, in turn, influence their popularity and abil-
ity to create and maintain an active community of contributors. In
line with previous literature comparing both platforms [20, 33, 40],
our study emphasizes how Stack Overflow is falling out in favor of
other Q&A websites, probably because of its gamification mecha-
nism [29], the increasing amount of low-quality content [35], and
the ‘copy-and-paste’ intent of its users, which are more focused on
finding a working solution of their problems rather than contribut-
ing to new knowledge [9]. At the same time, we can observe the rise
of Reddit as a comfort platform for addressing the more subjective
and less technical discussion needs of the (lay) community [40],
where users tend to remain engaged over time. Again, this pattern is
probably motivated by Reddit’s nature of being a discussion website,
where the exchange of opinions is encouraged [17, 42]. Another
point in favor of Reddit could also be that each subreddit chooses
its internal rules with complete autonomy: in this way, each Reddit
user can freely and transparently decide to which community they
want to contribute.

The biggest potential threat to our work’s validity resides in
data gathering and processing. In the case of Stack Overflow, we
filtered the data based on question tags explicitly naming the chosen
programming languages. This process could have filtered out some
questions that were not flagged as expected (e.g., a question about
a cloud service tagged with the name of the cloud provider rather
than the name of the language). In the case of Reddit, we could
have included general submissions unrelated to the programming
language (e.g., a moderator’s post about rules in the subreddit).
Further, we encountered some problems with the Pushshift API
which could have undermined the exhaustiveness of our data set [8].
Nevertheless, we think that most of the programming language-
related questions on those two sites are included in our study. Lastly,
we did not filter out users based on their activity to not introduce
selection bias towards the most active.

Future work will encompass two main directions. On one side,
we will examine a more extensive user base spanning more than
two years to grasp user behavior changes and community evolution
considering different time granularities. On the other side, we aim
to conduct a more detailed characterization of each community
structurally (e.g., evaluating hypergraph motifs) and semantically
(based on the content of the text to identify discussion subtopics).
We further plan to analyze discussions related to Al-generated code
via GitHub Copilot [13] and ChatGPT [27] to unravel how these
trending tools are replacing standard Q&A websites in daily use.
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