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Abstract—Background: With the popularity of live streaming
platforms at an all-time high, and many people turning to
alternative venues for educational needs, this full research paper
explores the viewership habits of software and game development
live streams through the lens of informal education opportunities.

Purpose: We investigate why developers watch software and
game development live streams to understand the educational
and social benefits they derive from this emerging form of
informal learning.

Methods: We implement a mixed-methods study combining
survey data from 39 viewers and nine semi-structured interviews
to analyze motivations, perceptions, and outcomes of watching
development live streams.

Findings: This research finds that viewers are motivated by both
educational and social factors, with community engagement
and informal mentorship as key motivations. Additionally,
we find that technical learning draws initial interest, but
social connections and co-working aspects sustain long-term
engagement.

Implications: Live streaming serves as a valuable informal
learning tool that combines self-directed technical education
with community support, which suggests that developers
can leverage these platforms for continuous learning and
professional growth outside of or in addition to traditional
educational structures.

Keywords: Informal education, self-regulated learning, continu-
ing education, community of practice

Index Terms—Ilive streaming, informal learning, computer
science education, community of practice, informal education,
self education

I. INTRODUCTION

Access to streaming platforms has begun to change how
people approach online education by offering access to real-
time learning experiences in many domains - science, soft-
ware and development, art, and music. Software and game
development live streams emerged and formed into micro-
communities where streamers openly share development pro-
cesses and opinions, seek support and encouragement, and
build a community of like-minded individuals [1]. As these
platforms become increasingly popular, we want to understand
what motivates and draws viewers to participate in these types
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of streams and whether these streams have any perceived
impact on viewers’ development practices.

Prior work in software and game development streams
investigates from the streamer’s perspective and the resulting
lower barriers to entry for self-education, accountability for
work, and community advocacy [1]-[3]. For viewership, much
of the prior work focuses on viewers of gaming streams, but
still shows that stream viewers seek to gain knowledge [4],
[5]. Additionally, in the context of video games, streamers and
viewers take on the roles of mentors and apprentices and form
learning communities, and the skill levels of the streamer can
be influenced by the skill level of the viewer members [6]—
[9]. Understanding viewership through the lens of informal
learning opportunities in software and game development
streams will be important as live streaming platforms and
alternative education venues continue to grow [10], [11].

This work aims to better understand viewers’ motivations
for watching and engaging with software and game develop-
ment live streams, and where viewers find perceived benefit
in watching and/or participating in live streams. Additionally,
this work aims to build on prior work to create a more holistic
view of the benefits and challenges of live streamed software
development. Therefore, we ask the following research ques-
tions:

RQ)1: What are the motivations of viewers of software
and game development live streams?

RQ2: What are viewers’ perceptions of software and
game development streamers and how do they perceive
their engagement with streamers?

RQ3: What are viewers’ perceived beneficial outcomes of
watching software and game development live streaming?

The rationale behind each of these research questions is
to understand the motivations to watch live streamed devel-
opment content, how viewers perceive interactions in live
streams, and how viewership positively impacts the individual
choosing to watch this type of content. This information
helps us understand if and how participating in software live
streams, through passive viewership or active engagement in
the streams, can act as a potential informal learning opportu-
nity for viewers.



II. BACKGROUND AND RELATED WORK

This section discusses the background and related work on
live streaming software development, live streaming viewer-
ship, and participation in online communities.

A. Live Streaming Software Development

While Twitch and YouTube Live are primarily known for
gaming and entertainment content, they also host a growing
and diverse array of creative and educational streams. These
streams include artists, makers, musicians, and STEM-related
broadcasts — including a category specifically for software and
game development. Recent research indicates that developers
who stream their work find it beneficial for self-education,
accountability, and perceived skill enhancement [1]. The com-
munity aspects of these streams are also significant, with view-
ers contributing both socially and technically to the content
creators they engage with [1]. Compared to prerecorded video
content, live streaming offers a lower barrier for entry and
a real-time learning experience that allows viewers to follow
along with experts and knowledgeable individuals as they work
[2].

Research suggests that software development live streams
could be effectively integrated into mainstream educational
environments [3]. Live streaming offers distinct advantages
over traditional prerecorded educational content, notably re-
quiring less upfront preparation and investment [2]. This
accessibility enables knowledge sharing from practitioners
who may lack formal teaching credentials but possess valuable
expertise. Additionally, streaming platforms provide an avenue
for developer advocacy and insight into software development
careers [12]. The benefits of live streaming as an educational
tool have been demonstrated across multiple fields. In medical
education, for instance, live-streamed surgical procedures pro-
vide students with active engagement and immersive learning
experiences that boost confidence through real-time obser-
vation and interaction [13], [14]. Similar benefits appear in
gaming communities, where live streams foster community
participation, spark new interests, and create informal learning
opportunities. These platforms have emerged as versatile tools
for education across multiple disciplines.

For learners, live streaming provides unique benefits, par-
ticularly for those who prefer observational learning styles
[2]. The format allows viewers to witness real-time problem-
solving approaches and personalize their learning experience
[15]. However, current platform limitations, such as basic
categorization systems, can make it challenging for viewers
to find specific educational content or teaching styles. Despite
these constraints, platforms continue to attract information-
seeking viewers across various domains. Research indicates
that learning outcomes remain consistent whether the content
is delivered by novice or expert streamers, with streamer
personality and approachability playing key roles in viewer
engagement and community formation.

B. Participation in Online Communities

Participation in online comminutes has continued to be im-
portant in today’s ever-increasing digital landscape, regardless
of interests or professions. Online communities, particularly
those that form on social networking sites and creative or
open-source communities, offer a variety of benefits that span
social, psychological, and professional domains [16]. These
communities unite individuals to connect, share interests and
experiences, and provide a space to access knowledge and
well-being that may not be offered in a physical space.
Communities that embrace knowledge sharing find that mem-
bers can benefit from different experiences and perspectives
that are not available in their immediate vicinity and can
lead to peer education [17]. Supportive online communication
has been shown to increase members’ life satisfaction and
overall happiness when they feel more connected to other
individuals [18], [19].

Specifically, within software development, online commu-
nities have established themselves as almost essential. Online
communities, within and outside of software development and
technology, foster a place of belonging and fulfillment of social
needs [20]. In particular, small online communities provide
an accessible hub for information exchange and socialization
and an audience for other members, fostering discussion and
providing an outlet for group identity [21]-[23]. No single
community can provide everything for its user base, but
when communities are used with other communities, it opens
members up to more extensive and perceivable benefits [22],
[23].

III. METHODOLOGY

This section discusses our study design, participants, and
data collection and analysis.

A. Study Design

We conducted this study with a survey and interview com-
ponent, with the interview being an additional and optional
route for viewers to participate in. We designed our survey
questions using Qualtrics' to elicit qualitative and quantitative
data related to stream viewership. The survey begins by
collecting basic demographic data on age, location, years of
programming experience, level of education, and how long
participants have been watching development live streams.
Next, participants move into specific questions about their
viewership habits of development live streams, how they found
the streamers they watch, and what aspects of streams are
enjoyable or beneficial. Finally, at the end of the survey, there
is a voluntary opportunity to sign up and participate in the
interview portion of the research. Semi-structured interview
questions were designed to elicit qualitative data focused on
more in-depth data on motivations to watch development live
streams, interactions within the streams, and what participants
feel they receive from watching streams. Each interview
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started with basic demographic questions, programming ex-
perience, and level of education and then move into a semi-
structured question-and-answer format. We asked participants
about what software and game development live streams they
watch, if and how they participate in the streams, how devel-
opment live streams have impacted their personal development
practices, and if they are involved in the streamer’s community
outside of the streaming platform.

We take a reflexive thematic analysis approach to our qual-
itative data and analyze the open-ended survey questions and
interviews separately, but discuss the resulting themes together.
Through the lens of interpretivism and constructivism, we
plan to take the experiences and perceptions of live stream
viewers and situate them within the context of explaining and
understanding developers’ needs and perceived outcomes from
live streamed content. Using Braun and Clarke’s six-phase
process, we familiarized ourselves with the data, generated
initial codes using a subset of the survey and interview data,
generated initial themes, reviewed our data given these initial
themes, finalized and refined themes given our codes and
potential sub-codes, and then summarize our findings given
the produced themes [24], [25].

Clemson’s Institutional Review Board (IRB) has reviewed
and granted permission to conduct this human subjects re-
search, and participants are not offered an incentive for par-
ticipation.

B. Interview Design

Semi-structured interview questions were designed to elicit
qualitative data. Interviews centered around motivations to
watch development live streams, interactions within the
streams, and what participants felt they received from watch-
ing streams. Each interview started with basic demographic
questions, programming experience, and level of education
and then moved into a semi-structured question and answer
format. We asked participants about what development live
streams they watch, if and how they participate in the streams,
how development live streams have impacted their own per-
sonal development practices, and if they are involved in the
streamer’s community outside of the streaming platform.

Interview data collected builds on and uses the data from
surveys to understand viewers’ motivations to watch live
streams, more in-depth data about the type and content of
development streams they prefer, and community involvement.
Using both the survey and interview data, we provide a holistic
view of viewership motivations and preferences and provide
a better understanding of where learning opportunities may
occur within live streams for viewers.

C. Survey Design

Survey data collected includes viewers’ programming and
education background, how long they have been watching
software and game development live streams, how often they
watch live streams, and what aspects of the streams are
enjoyable to them. We also ask questions regarding community
engagement and self-views on watching live streams, adapting

our self-view questions from Hiranrat et al. [26]. These self-
view questions help ground and provide insights into moti-
vations and perceived benefits of watching and participating
in live streamed development content. Next, we investigate
online social support using the online social support scale
from Nick er al. [27]. Understanding the online social support
viewers potentially receive from streamers, their content, or
other viewers provides additional insights into the motivations
and benefits viewers may have. Example survey and interview
can be found in the Appendix.

D. PFarticipant Recruitment

To recruit participants, we posted in relevant subreddits and
Discord servers where software and game developer commu-
nities are, and that allow the posting of research inquiries.
Additionally, we reached out directly to streamers with known
communities through email or Discord messages and worked
with streamers to gain access to their communities to post our
survey and engage with their viewers. The rationale behind
reaching out to streamers before posting in communal spaces
is out of respect for their brand and that many of these spaces,
while public, are often hyper-specific and close-knit groups of
individuals with shared common bond interest in the streamer
and their content. As newcomers and researchers, we feel it
is unethical to invade these close-knit communities without
prior permission from server owners and/or the streamer just
to gather data. In addition to this, we did not post directly
in chat on streams for two reasons: 1) streamers often have
link-sharing in chat off to prevent spam and scams, and 2) it is
disingenuous and disruptive to streams to post advertisements.
We believe that this self-imposed and respectful restriction has
led to a smaller than expected number of participants.

Participant inclusion criteria are any individual over the age
of 18 who has watched a software or game development stream
in the last 3 months or 90 days. We understand that developers
may have different schedules and time commitments; there-
fore, we are including those individuals who may not watch
or participate in a live stream as frequently.

In total, we recorded 55 survey responses, and kept 37
responses after data cleaning and ensuring completion of
essential questions. The median time to complete the survey
was 11.6 minutes, and the average time to complete the survey
was 41.5 minutes. Interview scheduling was available up to
one week after the survey close date. In total, we scheduled 10
interviews and completed 9. The average time for interviews
was 23.25 minutes.

E. Participant Demographics

The average age of survey participants was 30.5 years old,
with a median age of 31; the youngest viewer was 18, and the
oldest viewer was 47. The majority (92.3%) of responses were
male, with two female, one non-binary, and one participant
declining to answer. Participants resided in thirteen different
countries across North and South America, Europe, and India.
The largest percentage of survey participants resided in the
United States (46.2%), followed by Germany (12.8%), and the



United Kingdom (7.7%). Fourteen participants (35.9%) held a
4-year college or university degree in computer or information
science-related fields, seven (17.7%) held a master’s degree,
seven (17.7%) identified as being self-taught, seven (17.7%)
with some college or no degree, two with a 2-year degree,
one with a high school/GED equivalent. Participants had an
average of 8.4 years of experience programming, and the
majority of participants indicated they are employed as a
software or game developer (46.2%). Nearly one-third of
participants started watching software and game development
streams within the last year, with about one-third starting
viewership in 2018 and the longest viewer since 2012.

In total, we interviewed nine individuals who watch and or
participated in software and game development live streams.
The average age of interview participants was 30.7 years
old, with 18 years old as the youngest participant and 46
as the oldest. Seven participants identified as male, one as
non-binary, and one as female. In total, interview participants
resided in four countries, with the majority (6) residing in the
United States, two in Europe, and one in the United Kingdom.
Two participants held held a 4-year college or university
degree in computer or science, technology, engineering, or
math (STEM) specialty, two held a masters degree in computer
science or STEM, one held a masters in a non-STEM field,
one held an associates degree in computer science, and three
were computer science or STEM undergraduate students.

F. Analysis

The interview transcripts are treated as qualitative data
and analyzed using reflexive thematic analysis and qualitative
analysis techniques [25], [28]. The main themes identified in
the initial three interviews are then used to identify similar and
additional themes in subsequent interviews. These themes are
organized into broader categories and frequency of occurrence
to identify potential relationships between the themes. We
reviewed the high-level themes and sub-themes related to
viewership, and they related to motivations for watching live
streaming content, viewing patterns and preferences, streamer
selection criteria, community engagement, and knowledge
transfer.

Survey data consisted of both qualitative and quantitative
questions. Qualitative questions were open-ended, and the
team used open coding techniques to identify themes within
these questions [29]. Quantitative questions were analyzed
using standard statistical methods outlined in [30]. Using the
open-ended answers, we team-coded a subset of the responses
to generate codes and then coded the rest of the open-ended
survey questions. Finally, we see if they matched any codes
from the interview analysis.

G. Limitations

We acknowledge that several limitations and validity threats
exist in this proposed work. One limitation and threat to
internal validity is the potential for response bias due to
how we have reached out to streamers and their commu-
nities, which may lead to socially desirable responses or

pressure to participate. Additionally, this approach may lead
to self-selection bias as streamers interested in the research
may choose to participate and encourage their community
to participate due to their influence within their community.
However, approaching viewers outside their streamer’s com-
munities proves difficult and is limited by streaming platform
abilities to message viewers and not be considered spam
solicitation directly. Working with participants in situ in their
communities can also pose variability or influence the response
and behaviors of the participants. Additionally, recall bias may
also play a factor in both open-ended survey and interview
responses due to participants not remembering past events
or experiences accurately could impact the reliability of their
responses. However, due to reaching out to these communities,
we anticipate that most participants gathered directly from
streamer community hubs are active viewers of the streams,
which we also screen participants for the last time they
watched or participated in a live stream.

Another potential limitation in this research is a smaller
sample size. Based on previous research experiences in soft-
ware development spheres, accessing participants can be dif-
ficult with pushback from developer communities banning
researchers. In our case, we are reaching out to communities
centered around an individual streamer and wanted to work
with streamers to access their community. This is a more re-
spectful way to approach human-subjects research and respects
communities by working through established community lead-
ers who can vouch for the research’s legitimacy and value.
While potentially yielding a smaller sample, this approach
aligns with ethical research practices and helps build trust
between researchers and developer communities, paving the
way for future studies.

IV. RESULTS

In this section, we discuss the results of viewer surveys
and interviews. We outline our identified themes within the
primary motivations to view live streams, viewers’ perceptions
of streamers and how they engage with the streamer, and
viewers’” perceived benefits of watching and/or participating
in live streams.

A. RQi: Motivation to View Live Stream Software and Game
Development

We asked survey participants to rank what motivates them to
watch software and game development live streams from most
important to least important motivation factors of — learning
new techniques and skills, staying updated on industry trends,
entertainment and enjoyment, interacting with the streamer
and the community, finding inspiration for personal projects,
and other self-described motivations. Overall, most viewers
reported interacting with the streamer and community as the
most important primary motivator for choosing live streamed
software and entertainment, while enjoyment of development
content was a second-close motivating factor. Figure 1 shows
a full breakdown of responses.



For those most motivated by entertainment and enjoyment
of a live stream, viewers often enjoyed a streamer’s personality
and demeanor, the amount of activity and engagement activ-
ities within the stream, appreciated having fun while gaining
knowledge, and enjoyed creative problem-solving approaches.

Interestingly, some viewers elaborated on the same interests
and motivations of viewership but ranked motivational factors
differently. For example, viewers who ranked entertainment
and enjoyment as the most important aspect of content con-
sumption, elaborated that they may find “new ideas for my
own project” ranked learning lower at a level 5 or “good
community and interactivity ... motivates me to pay attention
and learn,” who ranked learning at an importance level of 4.

Next, for viewers who were most motivated by interacting
with the streamer and the community at large, viewers noted
they appreciated having like-minded individuals to converse
with, the ability to reduce isolation from remote work through
co-working, being able to give back to the community with
their own knowledge and experiences, as well as engaging in
respectful discussions and problem solving.

® “I tend to work on my own for projects, so it’s nice to tune
into a stream on my second monitor to combat that solitude
and feel like I'm working on projects. It feels like there are
other devs in the room with me, just bantering as we work,
which I find motivating.” -S5

Next, for viewers most motivated to learn new techniques
and skills, viewers want to see and learn from problems
encountered in real time, understand how others organize
knowledge and information, see different approaches to similar
problems, and receive advice from others whom they perceive
as more experienced.

® “As a student, it allows me to easily get advice from
extremely experienced and tenured software engineers for free.
”-S22

Outside of how viewers ranked what motivated them the
most, the major themes we found elaborated in the open-
ended responses around motivation to view live streamed de-
velopment content were - community and social connections,
co-working environments, learning and skill development,
entertainment with an educational value, and personal project
motivation and inspiration.

Overall, for survey participants, while many appreciate the
technical learning aspects of live streamed software and game
development, the social aspects and sense of community are
equally, if not more important, motivators based on viewers’
rankings. Many use live streams as both an educational re-
source and a way to feel connected with others in the broader
development community.

Interview participants were asked directly what motivates
them to watch software and game development content, as
well as what they enjoy about these types of streams and how
they interact with streams influences which streamers they
choose to watch. Like survey responses, interviewees were
generally motivated by learning new concepts, professional

development, finding community and entertainment, and hav-
ing a productive co-working environment.

Several interviewees mentioned they were motivated by
learning new concepts and sought out software development
live streams as they were learning, like 14:
® “I was still like a Newbie programmer myself. And I used
to watch, you know, big Unity, mostly because I was working
my internship at Unity back. Then I would learn stuff that 1
saw on screen like, Oh, hey! That’s that’s really useful for the
thing I'm doing.” 14

Community and professional development motivations go
hand in hand with finding mentorship within the community
and being a mentor for the community. For those motivated by
community, several feel the responsibility to give back to the
community that embraced and helped them in some form or
another, whether that is through contributions to the streamers’
development or to the community. Interviewee 7 (I7), who has
participated in a particular streamer’s community for several
years “know[s] the community” and “feel[s] safe enough to
engage” with both other viewers and with the streamers’
development as well:
® “I sort of have stuck around is that I've always had that
sense of I could always help with the other side of what
he’s doing and the design side. So I kind of looked for that
opportunity to be like. Oh, I could help out with the ui design
or web design, or a graphic or something, and so have that
feeling of contributing” -17

Still, for others, like 13, the community aspect of the streams
has an appealing draw:
® “[Streams are] like a community center of people who want
to hang out and chat with each other. Finding people who are
all doing similar things and just having a community, it’s really
interesting.” -13

B. RQs: Perceptions of Streamers and Engaging with Stream

To better understand viewers’ perceptions of the live stream-
ers they watch, we asked participants if the streamers they
watched do work similar to themselves or how it was different.
Almost half of participants, 48.7%, indicated that they do not
watch streamers who do work similar to themselves, 29.2%
indicated that streamers so work similar to themselves, and
23.1% indicated that it varies on who they watch if the
work is similar or different. For those who indicated that
stream content was different from their own work, they watch
game development streams despite being a full-stack, web, or
otherwise not a game developer. For some participants, streams
“sometimes line up fairly well with my hobby work™ and other
participants want to “mix it up to understand new things.” For
those who watched streams with content similar to their own
daily work, many were game developers who chose to watch
other game developers.

® “[Specific streamer] works in a different stack, but we both
work on games in general.” -S23

We also asked participants how they interacted in their
streams to better understand how interaction preferences might
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Fig. 1. Visualization of each motivational factor to watch live streaming ranked from most to least important to viewers.

reveal why and how they choose to participate in streams and
the perceptions of a stream as a whole. The majority of par-
ticipants (72.5%) indicated that they are active in chat during
a live stream and participated in joining a related Discord
or other online community related to the stream (70%). We
identified that participants valued the ability to contribute or be
a member of a community, whether that was during stream or
offline on another platform. Several participants used streams
as a co-working environment and learning community as they
saw the value in peer-mentors, general entertainment value,
and access to subject matter experts.

Interview data sought to expand and articulate perceptions
of streamers. We found three overarching themes articulated
regarding perceptions of streamers to be mentorship, technical
expertise, and streamer personality engagement style.

Notably distinct from survey participants, interviewee par-
ticipants perceive streamers to be mentors and that active
or passive participation in streams and outside communities
contributes to professional development and growth as a devel-
oper. Viewers see their streamers as role models and developer
advocates and value technical knowledge and professional
practices displayed by the streamers.

® “His stream is like a mentorship type thing. This is a guy
that’s at the top of his field. He does stuff really well. He’s got
good processes. He speaks his mind and he thinks out loud
so you can hear his thought processes and why he’s making
decisions around what he’s doing.” -17

Multiple interviewees, however, note that stream size and
mentorship opportunities may be influenced by community
size and overall engagement from other viewers. With some
noting how quality engagement with streamers has changed, or
even depart from larger streams because the tone of streamers
and visibility of viewers changed.

® “Before [streamer] blew up I was actively engaged in [their
community]. It’s just impossible now, that community used to
have like 5,000 people on Discord. Now, it’s I million or
something like you can’t engage in it. There’s communities

where there’s just so much happening you can’t stay involved.”
-14
® “[1] like smaller streams with fewer people talking where
I can actually interact with the streamer instead of larger
streamers, where it sort of feels like shouting into the void.”
-19

Interview participants noted that they viewed streamers as
someone with more technical experience than them and often
had the ability to teach well, even if the streams were not
necessarily educational in nature. Streamers were perceived
as capable to communicate concepts effectively and, as Il
says “showing the messy process of developing.” Viewers
have an appreciation when streamers can demonstrate real-
time problem-solving that includes mistakes and the debugging
process.

Personality and engagement style can influence viewer
perceptions. Many noted that a streamer’s ability to maintain
an engaging but comfortable atmosphere was valuable. 17
described how they make small attempts at interaction to gauge
the streamer’s responsiveness and personality, and this initial
experience would determine whether they become an active
participant or remain a lurker in a stream. I3 noted that the
ability for streamers to interact with chat and go back into
work seamlessly was beneficial, but acknowledged that it takes
skill and not all streamers can achieve this level of interaction.

C. RQs:Perceived Benefits

RQs seeks to provide details about potential perceptible
benefits of live stream viewership in both social and technical
aspects. From a technical perspective, viewers believe they
can benefit from a real-time learning experience watching
problem-solving as issues arise, learning new techniques di-
rectly from those they perceive as subject matter experts, and
receiving knowledge from other experienced developers. From
a social perspective, streams reduced isolation from remote
work through a co-working environment, connections with
like-minded individuals, and the ability to form mentor and
mentee relationships.



In addition to the benefits identified through viewers’ mo-
tivations to watch live streamed content and perceptions of
engaging within a stream, we also sought to understand if
watching a live stream directly benefited a viewer in their daily
development practices by asking if they have used knowledge
gained from a live stream directly in their work. Over half
(58.%) of participants reported that they have used knowledge
or technique from a stream directly in their work, with 33.3%
stating they have not, and 7.7% reporting that they are unsure
or cannot remember.

Interview participants’ benefits surrounded three major
themes — educational value, motivation, and community. The
most shared beneficial aspect of streams was educational value
for viewers. Viewers appreciated the opportunity and space to
learn new tools, technology, and problem-solving approaches
through observation. 19 mentions that it is beneficial for them
to be able to see how others organize their projects or think
through features:

® “[1 like to] see how their project is put together, how they’re
making features.” -19

Observational learning provides value and realistic insight
into development processes and professional work. Educa-
tional aspects also extend to border professional development
and mentorship opportunities, as discussed above in percep-
tions of streamers.

The next theme observed was the motivational productivity
benefits of live stream viewership. Many use live streams as a
form of co-working and virtual community spaces. Streams
can provide ambient noise and a sense of accountability,
even virtually. Having others present in the background while
working alleviates some solitude from remote work and keeps
participants focused and on task.
® “I do tend to watch streamers for stream many hours at a
time and I can just park in that stream because that’s where
you know the community is” -13
® “It keeps me on task to have someone nearby also doing
work and being productive, even if that person is like on a
live stream, and not actually present.” -19

Next, the third theme centered around community and social
connection. While viewers may have initially watched for
technical content, many stayed for the relationships built with
streamers and other community members. These communities
provided safe spaces for asking questions, networking with
other developers, and engaging in both technical and social
discussions. Notably, the value of this community aspect often
extended beyond the live streams themselves into Discord
servers and other platforms, though engagement levels varied
significantly.
® “] like that interaction. Not only that’s, you know, related
to code, but also just in general, speaking to people who are
like me” -19

Finally, two supporting themes emerge that coincide with
each of the three major themes — entertainment and inspiration.
Viewers appreciated streamers who could balance educational
content with an engaging personality and community. They

also found value in seeing different approaches to projects
and implementation strategies, which provides inspiration for
their own work.

V. DISCUSSION

In this paper, through surveys and interviews, we answered
three research questions showing that viewers live streaming
software and game development content 1) have multiple
motivations to watch and engage with a streamer, 2) perceive
streamers to be mentors and similar to themselves, and 3) share
several benefits of watching streamed content. This section
discusses the observed themes and phenomena and how live
streaming is a potential informal learning opportunity for
developers.

A. Motivation and Engagement Patterns

Live streaming platforms for software and game develop-
ment serve a dual value as viewers seek both social connec-
tions and technical knowledge exchange from streams, and
typically not one over the other. Several participants noted
that their primary motivation when seeking a live stream was
for educational content, but over time they transitioned to a
primary entertainment or community focused viewing. This
finding is consistent with prior research by Chen et al., who
found that viewers often approach live streams without specific
problems to solve or concrete learning objectives [2]. However,
as we observed, viewers’ evolving motivations suggest that
while technical learning may initially draw viewers to devel-
opment streams, the combination of education, motivation,
community, and entertainment creates a uniquely valuable
experience that keeps them engaged over time.

The role of community appeared as a central theme and
motivator throughout, though engagement patterns varied from
active to lurking, and stream size plays an important role
for engagement. Smaller streams facilitate more direct inter-
action between viewers and streamers, enabling meaningful
discussions and relationship building. Many participants also
chose to join off-stream communities related to the streamers,
but engaged in a selective manner using them primarily for
announcements or technical help and not social interaction.

B. Viewer’s Perceptions of Streamers

Viewers’ perceptions of streamers follow one of four pat-
terns - reinforcing knowledge in a viewer’s current technology
stacks, learning about new technologies they may not use in
their current work, gaining general programming knowledge
and inspiration even if working in a different domain, and stay-
ing connected to projects they are interested in. We believe that
the variety in viewers use and motivation for watching streams
suggests that similarly to a streamer is not a primary factor in
choosing what streamers to watch, as many deliberately seek
out different content from their daily work.

Viewer interaction preferences helped us to understand the
different ways viewers chose to participate in streams, with a
mix of active and passive participation for viewers and shows



how viewers perceive their own role in the streaming envi-
ronment and what level of engagement they are comfortable
with. Viewers who participate in streamers for community
integrations often see the streamer as a mentor or teacher,
the stream as a place for collaboration or entertainment, and
a venue for subject matter experts. These aspects indicate that
streaming spaces provide a virtual co-working environment or
learning community. These engagement patterns also reveal
how viewers value the content they choose to consume and if
they choose to learn from it through active or passive partici-
pation. Understanding these preferences helps inform viewer-
streamer relationships and how viewers position themselves
within the broader streaming community, which is crucial for
understanding any social and educational benefits of software
development live streams.

C. Benefits of Live Stream Viewership

Many of the benefits noted by participants overlapped with
motivations and reinforced other benefits. Educational, social,
and entertainment aspects work together to create value for
individuals. We also see viewers engaging in a stream for one
benefit, like education, but stay for others like the community
or entertainment. This suggests that live streams can serve
multiple complimentary purposes for viewers, regardless of
their original intentions. These benefits mirror findings from
Faas et al., who observed that live programming streams cre-
ate a collaborative mentorship environment where knowledge
flows not just from streamers to viewers but also among view-
ers and from viewers to streamers [3]. Haaranen also noted
that programming streams during events like Ludum Dare
(a game development competition) revealed rich discussions
among viewers about technical topics, showing how streams
serve as venues for knowledge exchange even beyond direct
streamer-viewer interactions [31].

Interestingly, the benefits identified through this work ap-
pear to persist regardless of the viewer’s experience level -
from complete beginners to experienced professionals, each
finding value in different aspects of the streams. This suggests
that live streaming serves as a multifaceted platform that
can simultaneously support technical learning, professional
development, community building, and entertainment in the
software development space.

D. Live Streams for Informal Education

Live streaming provides an informal learning outlet that
can complement traditional education, offering real-time ex-
posure to professional developers, development practices, and
problem-solving strategies. Live streams afford learners a
“messy” and real look at development processes, benefiting
all levels of learners.

The community aspect of streams creates a support network
for learners that can be engaged with at an individual’s
preferred pace and comfort level. Technical and social aspects
of live stream may create a sustainable learning environment
where viewers can benefit from both streamer expertise and
peer knowledge exchange within the community. Co-working

aspects of streams can also help maintain motivation and
accountability for viewers to keep learning, as streams have
been shown to be beneficial for streamers themselves [1]. We
believe this flexibility and accessibility, combined with the
ability to learn across different technology domains without
formal prerequisites, makes live streaming a valuable comple-
ment to traditional software development education. We also
see that the communities that surround live streams and live
streamers find similar benefits and models after Denson et
al’s findings that informal learning environments provide a
place for informal mentorship, camaraderie and community,
and space for time management and accomplishment to be
found [32].

This work, coupled with Haaranen’s and Kokinda’s previous
findings, begins to build evidence that live streaming may fill
important gaps in formal computing education by providing
access to authentic development practices, exposing learn-
ers to real-time problem-solving approaches, and fostering
communities of practice where knowledge is collaboratively
constructed [1], [31]. These platforms may be particularly
valuable for democratizing access to programming education,
as they require minimal equipment and preparation compared
to formal course development, potentially reaching learners
who might otherwise lack access to quality computing educa-
tion resources.

VI. CONCLUSION

This paper presents the results of 39 surveys and nine
interviews regarding software and game development live
streaming motivations, habits, and perceptions. The findings
indicate that viewers of live streams are primarily motivated
by community interaction and educational opportunities, with
many viewers valuing both social and technical knowledge
gained from the respective communities they watch. Analysis
of both survey and interview data shows that viewers often per-
ceive streamers as mentors and subject matter experts, while
also appreciating the authentic presentation of development
processes. We outlined several key benefits of live stream
viewership to be reducing isolation of remote work through
a pseudo-co-working environment, opportunities for both pas-
sive and active learning, and access to developer communities.
Live streaming provides a valuable informal learning platform
that could complement traditional education by offering real-
time exposure to professional development practices while
fostering a supportive community where viewers can engage
based on their own comfort levels.

REFERENCES

[1] E. Kokinda and P. Rodeghero, “Streaming software development: Ac-
countability, community, and learning,” Journal of Systems and Software,
vol. 199, p. 111630, 2023.

[2] Y. Chen, W. S. Lasecki, and T. Dong, “Towards supporting programming
education at scale via live streaming,” Proceedings of the ACM on
Human-Computer Interaction, vol. 4, no. CSCW3, pp. 1-19, 2021.

[3] T. Faas, L. Dombrowski, A. Young, and A. D. Miller, “Watch me code:
Programming mentorship communities on twitch. tv,” Proceedings of
the ACM on Human-Computer Interaction, vol. 2, no. CSCW, pp. 1-18,
2018.



[4]

[5]

[6]

[7]

[9

—

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

M. Sjoblom and J. Hamari, “Why do people watch others play video
games? an empirical study on the motivations of twitch users,” Com-
puters in human behavior, vol. 75, pp. 985-996, 2017.

C. A. Fraser, J. O. Kim, A. Thornsberry, S. Klemmer, and M. Dontcheva,
“Sharing the studio: How creative livestreaming can inspire, educate, and
engage,” in Proceedings of the 2019 on Creativity and Cognition, 2019,
pp. 144-155.

B. Burroughs and P. Rama, “The esports trojan horse: Twitch and
streaming futures,” Journal For Virtual Worlds Research, vol. 8, no. 2,
2015.

T. Wulf, F. M. Schneider, and S. Beckert, “Watching players: An
exploration of media enjoyment on twitch,” Games and culture, vol. 15,
no. 3, pp. 328-346, 2020.

A. Walker, “Watching us play: Postures and platforms of live streaming,”
Surveillance & Society, vol. 12, no. 3, pp. 437442, 2014.

J. Greenberg, “Interaction between audience and game players during
live streaming of games,” 2016.

S. R. Hiltz and M. Turoff, “Education goes digital: The evolution of
online learning and the revolution in higher education,” Communications
of the ACM, vol. 48, no. 10, pp. 59-64, 2005.

M. R. Johnson and J. Woodcock, “The impacts of live streaming and
twitch. tv on the video game industry,” Media, Culture & Society,
vol. 41, no. 5, pp. 670-688, 2019.

S. Chattopadhyay, D. Ford, and T. Zimmermann, “Developers who vlog:
Dismantling stereotypes through community and identity,” Proceedings
of the ACM on Human-Computer Interaction, vol. 5, no. CSCW2, pp.
1-33, 2021.

M. Abu-Rmaileh, T. Osborn, S. R. Gonzalez, and J. C. Yuen, “The use
of live streaming technologies in surgery: a review of the literature,”
Annals of Plastic Surgery, vol. 88, no. 1, pp. 122-127, 2022.

A. Gandsas, T. Dorey, and A. Park, “Immersive live streaming of
surgery using 360-degree video to head-mounted virtual reality de-
vices: A new paradigm in surgical education,” Surgical Innovation, p.
15533506231165828, 2023.

N. Selwyn, “Web 2.0 applications as alternative environments for
informal learning - a critical review,” 01 2007.

S. Malinen, “Understanding user participation in online communities: A
systematic literature review of empirical studies,” Computers in human
behavior, vol. 46, pp. 228-238, 2015.

R. Forsyth, “Health professionals’ use of online communities for inter-
professional peer education,” 2024.

Y. Chen, S. Cornwell, N. Delellis, D. Kelly, Y. Liu, A. Mayhew, and
V. Rubin, “Engagement for good or ill: comparing characteristics of
co-creative and co-destructive online communities,” Proceedings of the
Association for Information Science and Technology, vol. 59, pp. 645—
647, 2022.

D. Kelly, Y. Liu, A. Mayhew, Y. Chen, S. E. Cornwel, N. S. Delellis,
and V. L. Rubin, “Supporting prosocial behaviour in online communities
through social media affordances,” Proceedings of the Association for
Information Science and Technology, vol. 59, no. 1, pp. 723-725, 2022.
C. Lampe, R. Wash, A. Velasquez, and E. Ozkaya, “Motivations to
participate in online communities,” in Proceedings of the SIGCHI
conference on Human factors in computing systems, 2010, pp. 1927—
1936.

L. Chen, A. Baird, and D. Straub, “Why do participants continue to
contribute? evaluation of usefulness voting and commenting motivational
affordances within an online knowledge community,” Decision Support
Systems, vol. 118, pp. 21-32, 2019.

S. Hwang and J. D. Foote, “Why do people participate in small
online communities?” Proceedings of the ACM on Human-Computer
Interaction, vol. 5, no. CSCW2, pp. 1-25, 2021.

N. TeBlunthuis, C. Kiene, I. Brown, L. Levi, N. McGinnis, and B. M.
Hill, “No community can do everything: Why people participate in
similar online communities,” Proceedings of the ACM on Human-
Computer Interaction, vol. 6, no. CSCW1, pp. 1-25, 2022.

V. Braun and V. Clarke, “One size fits all? what counts as quality practice
in (reflexive) thematic analysis?” Qualitative research in psychology,
vol. 18, no. 3, pp. 328-352, 2021.

V. C. Virginia Braun, Thematic  Analysis: A  Practi-
cal Guide, 1st ed. SAGE Publications, 2021. [Online].
Available: http://gen.lib.rus.ec/book/index.php?md5=DC108A61259BB
DO08172E13D2E6DBOBC4

C. Hiranrat, A. Harncharnchai, and C. Duangjan, “Theory of planned
behavior and the influence of communication self-efficacy on intention to

(27]

[28]

[29]

(30]

(31]

[32]

pursue a software development career,” Journal of Information Systems
Education, vol. 32, no. 1, p. 40, 2021.

E. A. Nick, D. A. Cole, S.-J. Cho, D. K. Smith, T. G. Carter, and R. L.
Zelkowitz, “The online social support scale: measure development and
validation.” Psychological assessment, vol. 30, no. 9, p. 1127, 2018.
N. McDonald, S. Schoenebeck, and A. Forte, “Reliability and inter-rater
reliability in qualitative research: Norms and guidelines for cscw and hci
practice,” Proceedings of the ACM on Human-Computer Interaction,
vol. 3, no. CSCW, pp. 1-23, 2019.

J. Corbin and A. Strauss, Basics of qualitative research: Techniques and
procedures for developing grounded theory. Sage publications, 2014.
Z. Ali and S. B. Bhaskar, “Basic statistical tools in research and data
analysis,” Indian journal of anaesthesia, vol. 60, no. 9, p. 662, 2016.
L. Haaranen, “Programming as a performance: Live-streaming and its
implications for computer science education,” in Proceedings of the 2017
ACM Conference on Innovation and Technology in Computer Science
Education, 2017, pp. 353-358.

C. Denson, C. Austin, C. Hailey, and D. Householder, “Benefits of
informal learning environments: A focused examination of stem-based
program environments,” Journal of STEM Education, vol. 16, no. 1,
2015.

APPENDIX

A. Interview Questions

Demographic information:

Name:

Age:

Gender you identify as:

Location:

Background Education:

How long have you been programming?

Can you describe your work/experience background -
not looking for specific company but are you a teacher,
developer for a company?

What languages do you typically code in?

Out of the languages you mentioned, which languages
would you say you are strongest in?

What are your motivations for programming? / Why do
you program?

General Questions

What types of software or game development live streams
do you typically watch?

How did you find the live streaming developers who you
like to watch?

What do you like about watching live streamed software
development?

Do you have any favorite software or game development
live streamers? If so, who are they, and what do you like
about their content?

Have you ever used knowledge or skills gained from
software and game development live streams in your own
projects or work? If so, could you provide an example?
When you watch live streams related to software and
game development, do you typically prefer longer, more
in-depth sessions or shorter, more focused content? Please
explain your preference.

What improvements or changes would you like to see in
the live streams you watch related to software and game
development?

Questions about how they engage with streamers:



How they interact with streamers influence which streams
they pick?
Are you involved with a live streamers community “off-
stream”, for example a Discord, Subreddit, or Patreon
page?
If yes:
— What prompted you to join the community?
— What are the most helpful aspects of the the com-
munity?
Do you regularly contribute to the community? If so,
how?
Are these contributions related to technical or program-
ming?
Are they related to social or other community interests?
By being a member of this community, what do you
expect to get out of your membership and participation
there?
What keeps you coming back to the community

Additional questions:

Do you stream?
Software and game development or something else?

B. Survey Questions

Demographic questions:

Age:

Gender you identify as:

Location:

Do you have a formal education in computer
science, computer engineering, software engineer-

ing/development, information science? (Drop down)
Which of the following best describes you as a devel-
oper: (Student, employed professional software or game
developer, hobbyist, other)

Background on Programming:

How long have you been programming for?

How long have you been watching software and game
development live streams?

When did you start watching software and game devel-
opment live streams?

General Streaming Questions:

What types of live streams do you typically watch?

Software development
Web development

— Game development

— Other:
Of the streamers you watch, would you consider the work
they do similar to yours? (Short answer)
Have you ever used a technique or solution that you have
seen on a stream in your own work? (Short answer)
How often do you watch live streams related to software
and game development?

— Daily, weekly, monthly, rarely, never

What platforms do you primarily use to watch live
streams(select all that apply)

— Twitch, youtube, FB gaming, Mixer, Other

How do you engage with the community while watching
live streams? (Select all that apply)

Chatting in the live stream’s chat

Participating in live polls and quizzes

Joining related Discord or other online communities
Sharing the live stream on social media

— Other:

What motivates you to watch software and game devel-
opment live streams?

— Learning new techniques and skills Staying updated
on industry trends Entertainment and enjoyment
Interacting with the streamer and the community
Finding inspiration for personal projects Other:

Are there specific software development languages or
game development engines you prefer to watch live
streams about? If so, please specify. (Short answer)
How do you discover new live streams related to software
and game development? (Select all that apply)

— Recommendations from friends

— Social media recommendations

— Streaming platform recommendations

— Online forums and communities

— Search engine results

— Other:

What factors make a live stream enjoyable for you?
(Select all that apply)

— Quality of content and information shared

— Interaction with the audience (e.g., Q&A, chat en-
gagement)

— Streamer’s personality and presentation style

— Consistent schedule and reliability

— Length of the live stream

— Other:

« Are there any specific topics or types of content you wish

to see more of in live streams related to software and
game development? (Short answer)



