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Abstract

This paper investigates how indie game developers in resource-
constrained, creativity-centric small teams approach the potential
of generative Al as a teammate in their collaborative workflows.
Through 15 interviews with indie developers, our findings suggest
that developers believe current Al systems still lack key elements of
independence and interdependence that define a teammate in small
indie teams. At the same time, they envision other constructive and
desirable ways in which future Al could meaningfully support their
teamwork, which highlight that AI should complement rather than
directly participate in or imitate human creativity and collaborative
dynamics. This work extends prior HCI research on human-AI
teaming and collaborative creativity by shifting attention toward
more socially nuanced and spontaneous creative teams beyond
instrumental teams or individual creators. We also propose two
new directions to rethink more nuanced ways to design future
generative Al to better support indie game developers and other
small creative teams alike.
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1 Introduction

As intelligent systems become increasingly embedded in collabora-
tive settings, human-AI collaboration and more specifically, human-
Alteaming, has become a growing research agenda in HCI to explore
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the shifting boundaries of computer-mediated teamwork across var-
ious contexts such as military training [1, 67], medicine [34, 37], and
education [81]. These studies commonly frame Al agents as team
members in a human team that are capable of interdependently
working with multiple humans, adapting to dynamic contexts and
supporting instrumental teamwork [18, 51, 55]. Collectively, these
works have highlighted the promise of the new human-Al teaming
paradigm for augmenting human capabilities, reducing workload,
and enabling more adaptive, responsive forms of collaboration in
complex computer-mediated teamwork [17, 51, 85].

However, this paradigm is predominantly rooted in lab-based
experimental studies on how humans can work with Al in instru-
mental and high-stakes teamwork contexts with well-defined and
structured tasks (e.g., a study simulating human and Al agent team-
ing scenarios in unmanned vehicle operations [53]). A critical ques-
tion then emerges: How/whether can we apply current human-Al
teaming frameworks to real-world teamwork contexts beyond instru-
mental, structured, and lab-based teams? One such crucial example
is creative teams in real-world settings, where teamwork is of-
ten open-ended, emotionally invested, and socially nuanced. These
teams significantly differ from instrumental teams commonly stud-
ied in existing human-Al teaming literature and may challenge
assumptions in the current human-AlI teaming paradigm [20]. In-
deed, there is a rapidly growing interest in HCI research on how
individual creators, such as musicians [35, 47], artists [9, 58], and
writers [30, 64], use generative Al (i.e., artificial intelligence sys-
tems that are trained using large datasets and can generate new
content based on learned and reproduced patterns from the training
datasets [7, 23]), including large language models (LLMs) like Chat-
GPT and text-to-image models like DALL-E 2. Yet, how humans
perceive, negotiate, and approach the involvement of generative
Al in their collaborative creative practices within a team remains
understudied.

Therefore, we are motivated to investigate how generative Al
is perceived in real-world creative teamwork where traditional
human-AI teaming frameworks from structured and lab-based con-
texts may fall short. Specifically, we focus on independent (indie)
game development as a uniquely appropriate context for this
investigation for two reasons. First, indie game development fea-
tures a combination of small team structures, technical complexity,
and artistic expression. Indie games are broadly defined as games
that are consciously created outside the mainstream game indus-
try’s production and distribution structures [46], and indie game
teams typically operate with limited funding, personnel, and in-
frastructure due to their small size [26, 80]. As such, forming and
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maintaining reliable teams remains a persistent challenge for indie
game developers [25, 28, 29, 44, 57]. Understanding how this com-
munity perceives generative Al's potential for their teamwork thus
offers important empirical insights into human-AI collaboration
in human creative teamwork. Second, generative Al tools, such
as ChatGPT and DALL-E, have already begun to enter many indie
game developers’ workflows, ranging from streamlining scripting
and asset generation [70] to brainstorming ideas and prototyping
visual concepts [61, 74, 75]. These practices open an understudied
space regarding whether indie game developers indeed position
generative Al not merely as a backend utility but potentially as
a front-stage contributor to their creative work in a small team
setting.

However, while we believe that studying the indie community
would directly help us revisit existing understandings in human-AI
teaming literature, especially when applied to creative teamwork in
the real world, we aim to go beyond simply investigating whether
indie developers treat generative Al as a teammate or not in their
teamwork. As AI’s role in the indie context is constantly evolving,
treating "Al as teammate" as a static, binary (yes-or-no) question
would oversimplify the complex process by which indie developers
continuously reflect on and negotiate Al's involvement across vari-
ous aspects of their collaborative practices. Therefore, we turn our
attention to examine how indie developers evaluate AT’s collabora-
tive capacities and draw boundaries around its involvement in their
creative teamwork through two key dimensions: independence
and interdependence. We chose to focus on these two dimensions
because they have been considered essential for distinguishing
between tool-like and teammate-like perceptions of autonomous
agents in prior literature, which helps assess in which ways and
capacity an Al would be viewed as a teammate to humans [59] (see
more in section 2.1).

In doing so, we conducted in-depth semi-structured interviews
with 15 indie game developers who have actively used generative
Al in their collaborative game development practices in various
ways to address:

RQ1: How do indie game developers perceive the potential
of generative Al as a teammate in their creative teamwork
in terms of its independence and interdependence?

RQ2: Based on these understandings, in which ways do
indie game developers envision involving generative Al to
facilitate their future creative teamwork?

Our study contributes to HCI and CSCW at the unique inter-
section of human-Al teaming, computer-mediated teamwork, and
collaborative creativity. First, we offer an empirical investigation
of how indie developers interpret the idea of generative Al as a
teammate, which depicts a more nuanced and complex image than
a simple acceptance/rejection binary. While prior literature has
framed human-AI teaming optimistically in structured, lab-based
collaborative contexts, we show that the relational and improvisa-
tional nature of small indie teams raises critical questions about Al’s
full capacity as a teammate for indie developers’ creative teamwork.
This calls for a more contextually grounded understanding of what
"teaming" means if generative Al is involved in intimate, small-scale
creative environments. Second, we reveal that despite this, indie
developers still envision other meaningful and constructive ways
to involve generative Al in their future collaborative workflows. In
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line with prior HCI literature on speculative design, these specu-
lative reflections are critical for guiding responsible technological
development [3, 19, 48]. Indeed, they indicate a shift toward an
asymmetric model of human-AlI collaboration in creative teams,
where Al is useful but not the primary creator. This reframing ad-
vances existing HCI and CSCW conversations by demonstrating
how creative teams selectively perceive generative Al in ways that
align with their own collaborative norms and constraints. Third, our
findings call for rethinking the degree to which existing human-AI
teaming frameworks could be applied to creative domains. We also
offer potential design directions for shifting future generative Al
design from autonomous creative agents to embedded collaborative
infrastructure while equally supporting the human side of adapta-
tion. In doing so, we hope to offer a foundation for approaching
generative Al that aligns with the collaborative values, group iden-
tities, and artistic aspirations of indie game developers and other
similar small-scale creative teams.

2 Related Works

2.1 Understanding and Approaching Human-AI
Teaming in Various Contexts and
Workflows

At a high level, human-AI teaming refers to the cooperative
and interdependent collaboration between at least one human and
one intelligent, autonomous agent (i.e., entities capable of decision-
making, adaptation, and communication) working together toward
a shared goal [10, 15, 53, 83]. Existing HCI and CSCW research has
explored teaming constructs such as shared goals, mutual aware-
ness, fluid role negotiation, and accountability for effective human-
Al teaming [14, 21, 52, 76], and has studied collaboration with Al in
various domains such as military training [1, 67], medicine [34, 37],
and education [81]. In these contexts, Al systems often function as
decision-making support agents or task executors in a human team
to enhance human teammates’ reliability, improve the efficiency
of teamwork, and offload humans’ cognitive burdens in teamwork
[17, 51, 85].

Therefore, prior works have particularly distinguished between
tool-like and teammate-like perceptions of autonomous agents [59]
and suggested that Al agents are more likely to be viewed as team-
mates when they exhibit two key properties: independence, or the
capacity to act proactively and autonomously toward shared goals
[49, 83] and interdependence, or the ability to coordinate with and
respond meaningfully to the actions and needs of other team members
[56, 77]. These two dimensions have significantly informed human-
Al teaming literature on how to design and evaluate Al agents as
teammates rather than tools. For example, prior research shows
that transparent communication and consistent performance are
crucial to forming and maintaining trust in human-AI teams for
predefined tasks [8]. Other works further demonstrate that humans
evaluate Al teammates through expectations similar to those they
hold for ideal human collaborators, including proactive contribu-
tion, contextual awareness, and clear communication, which are
essential to ensuring team performance [85].

Taken together, these studies conceptualize human-AI teamwork
through models of stable workflows, clear roles, and performance-

oriented collaboration, highlighting how human-AI teaming paradigms
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can effectively facilitate structured, task-oriented workflows. Be-
yond these structured and lab-based contexts, there is also a rapidly
growing interest in exploring whether Al systems can also par-
ticipate meaningfully in less structured but more creative and
emotionally complex human work in the real world. For exam-
ple, researchers have found that ATl models help musicians explore
and co-create with both Al and other musicians to support the so-
cial nature of music composition [47, 73]. In visual arts and design,
Al systems can assist with early ideation by generating sketches
from text, suggesting stylistic alternatives, or combining disparate
concepts in ways that prompt designers to reinterpret their creative
directions [9, 13, 41, 45]. Studies on creative writing further show
that Al can help authors explore narrative possibilities by extend-
ing plots, generating prompts, or visualizing elements of a story to
spark further development [30, 32, 78]. Across these domains, these
works have highlighted how individual creative users can integrate
generative Al into their personal creative workflows to support
ideation, exploration, and rapid, low-stakes experimentation.

Despite these insights, existing literature on human-AI col-
laboration in creative contexts primarily focuses on individual-
level use and offers limited insight into the highly complex
and socially nuanced nature of creative teamwork. Compared
to individual creators or loosely connected collaborators, creative
teams must carefully navigate potential interpersonal tensions be-
tween individual and collective artistic visions, coordinate evolving
responsibilities, and negotiate shared authorship and credit [84].
These social and collaborative dimensions are essential to under-
standing creative collaborative work but are rarely addressed in
existing literature related to human-AI collaboration in creative
contexts [33, 36, 54, 84]. Indeed, generative Al tools like ChatGPT,
Copilot, and DALL-E have become more prevalent not only in help-
ing individual creators generate content but also in scaffolding
ideation and simulating social interactions among human team
members [38, 43, 60]. In these contexts, generative AI’s roles and
contributions are generally evaluated by whether it sparks collec-
tive inspiration, aligns with the team’s evolving aesthetics, or facil-
itates new forms of personal expression. This differs significantly
from both the productivity- and performance-oriented approach
in instrumental teams and the focus on individual creative uses in
existing human-AI teaming literature. This gap thus motivates us to
leverage indie game development as a unique lens to explore future
human-AI teaming in more nuanced and spontaneous collaborative
contexts.

2.2 Indie Game Development as a Unique Lens
to Explore Human-AlI Teaming in Creative
Contexts

Indie game development has become a vibrant site of alternative
game production, distinct from the industrialized mainstream gam-
ing sector. Prior HCI and game studies research has investigated
developers’ motivations for going "indie," including desires for cre-
ative control, resistance to corporate hierarchies, and community-
driven innovation [31, 65]. Scholars have also explored the human
costs of this independence, such as self-exploitation [12], emotional
strain, and financial precarity [26, 82], as well as the distinctive pro-
duction cultures that characterize indie workflows — marked by flat
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hierarchies [29] and adaptive planning. Despite its heterogeneity,
the community is often united by a shared ethos: a vision of game-
making as a form of personal expression and cultural contribution,
rather than as a pursuit of scale or profit [26, 31, 72].

Most importantly, what differentiates indie game development
from larger game studios and other creative domains is its distinc-
tive team structures and collaborative rhythms. Most indie
teams are small and often comprise fewer than five individuals
who often contributes across multiple roles, including design, pro-
gramming, engineering, art, marketing, and publishing [24, 27, 61].
This small-scale and multi-role structure fosters agility and cre-
ative ownership but also introduces high cognitive load and blurred
role boundaries [12, 24, 31], as work progresses through infor-
mal, improvisational, and iterative workflows rather than fixed
pipelines [24, 44]. It also means that many small indie teams work
remotely, lacking access to institutional mentorship, embedded
feedback loops, or local peer networks [24, 57, 80], relying instead
on online communities like Discord and Reddit for episodic techni-
cal guidance rather than sustained emotional or relational support
[26, 44]. This isolation — both technical and emotional — makes in-
die game development a particularly relevant context for investigat-
ing in which capacity generative Al might potentially be integrated
into indie developers’ creative teamwork.

Indeed, generative Al is already becoming embedded in indie
development workflows. Existing work has extensively exam-
ined how developers, including indie developers, commonly use
LLMs for code generation, debugging, and documentation [16, 66],
and adopt image and content synthesis tools for concept art, char-
acter designs, and environmental textures [70, 75]. Some research
also shows that software and indie game developers have described
turning to Al to manage stress, spark ideas, and overcome moments
of creative blocks [61, 74, 75]. In some cases, they even prefer in-
teracting with AI over human coworkers because of its nonjudg-
mental, always-available nature, and its ability to offer immediate,
low-stakes feedback [40, 62].

These patterns suggest that generative Al may already occupy a
functional and quasi-social role in small indie teams, even though
its integration into collaborative team practices remains largely
underexamined. In this sense, understanding how generative Al
aligns with or disrupts the collaborative practices of indie teams
becomes a crucial consideration for HCI researchers concerning
human-AI collaboration and creative work, which motivated the
research questions we presented at the beginning of this paper.

3 Methods

3.1 Recruitment and Participants

This study was conducted as part of a broader, multi-year research
initiative on the generative Al use among independent game de-
velopers and received approval from the university’s Institutional
Review Board (IRB). To recruit participants, we posted calls for par-
ticipation across several online communities for indie game devel-
opment, including international Facebook groups (e.g., Indie Game
Devs, 76.8K members), Reddit subreddits (e.g., r/indiegamedevforum,
8.3K members), and Discord servers. Our recruitment posts clearly
stated that we were seeking indie game developers with varying lev-
els of experience who had used any generative Al tools (including
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but not limited to: large-language models like ChatGPT and text-
to-image models like DALL-E 2) at any point in their development
process. Importantly, we did not limit participation to those with
extensive or solely positive experiences with generative Al because
our goal was to capture a broad spectrum of perspectives, includ-
ing enthusiasm, hesitation, and critical views regarding involving
generative Al in their collaborative workflows.

Interested participants first completed an initial online survey
that collected basic demographic information, prior use of genera-
tive Al in game development, and their interest in participating in
a follow-up interview. We then contacted every participant who
expressed interest in participating via their preferred communi-
cation method (e.g., Discord messages or emails) and provided
them with informed consent documents. In doing so, we recruited
self-identified English-speaking part-time or full-time indie game
developers who had used generative Al tools in their game develop-
ment and had worked in an indie team. All participants confirmed
that they had prior experience using generative Al in their team-
based game development work, whether collaborating with a small
indie team, contributing to a multi-person project, or coordinat-
ing creative tasks with others. Participants considered themselves
"full-time" if they were developing indie games as a full-time job
and "part-time" or "hobbyist" if they had other full-time job(s).

As shown in Table 1, participants drew on a wide range of gen-
erative Al tools, from LLMs like ChatGPT to text-to-image models
like DALL-E 2 when reflecting on AI’s involvement in their cre-
ative teamwork. This breadth of Al use helps explain why some
participants used the terms "AI", "generative Al", and "LLM" inter-
changeably. In our study, however, we asked them to reflect on
their perceptions of generative Al tools broadly, not just limited to
LLMs. All developers who responded to our requests and agreed to
participate were interviewed. In total, we interviewed 15 partici-
pants with varying levels of experience with using generative Al
in indie game development from April to July 2024.

3.2 Interviews

We did not collect names or identifiable information to protect
the participants’ privacy. After obtaining consent, we conducted
interviews via voice chat on Discord, Zoom, or Google Meet based
on participants’ preferences. Interview questions were crafted using
dialogic techniques designed to encourage participants to engage
deeply with their responses [79].

Interviews began with questions about basic demographic in-
formation, participants’ experiences with indie game development,
and their experience working with other indie game developers
or creators as part of a team, to orient the conversation toward
their perceptions of generative Al in their creative teams. Next,
the interview moved to participants’ experiences with any and all
generative Al tools they are currently using or have used in the past
in their game development (e.g., "Have you used generative Al in
your own game development in any way? If yes, what was that Al and
how have you used it?") and the impacts of using these generative
Al tools on both their game development process and game content
(e.g., "Are there any noticeable changes to your game development
process or content in any way before and after you use generative AI?
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If yes, what kind of changes? If not, why do you think there weren’t
any changes?").

Moving towards interview questions that were most relevant to
this paper, developers were asked about how, if at all, they would
perceive generative Al as a teammate in their game development
teamwork (e.g., "Have you ever considered the Al you use a ‘team-
mate’ in your team? If yes, why do you think so? If not, what are the
key differences that make Al less likely to become a collaborator?")
and in which ways they would expect to involve generative Al in
their creative team (e.g., "If you had to give the Al you work with a
job title in your team, what would it be?"). In particular, participants
were encouraged to reflect upon and envision how generative Al
could be designed to support their creative teamwork as well as
potential risks and opportunities of using generative Al to support
their teamwork (e.g., "How, if in any way, do you think Al can help
improve collaboration between human teammates in your game devel-
opment team?"). It is important to note that all these questions were
intentionally framed to center indie developers’ perceptions of Al
within collaborative contexts, rather than focusing solely on indi-
vidual Al use. In doing so, although interviews were conducted with
individuals, all participants focused on discussing their experiences
and perceptions of using Al in their team-based game development
work. Interviews lasted 55 minutes on average, and participants
were given a $20 digital Amazon gift card upon completion.

3.3 Data Analysis

After completing all interviews, we transcribed the recordings and
conducted an in-depth qualitative analysis using Braun & Clarke’s
guidelines for reflexive thematic analysis (TA) [4-6]. In line with
reflexive TA, our analysis did not aim for inter-rater reliability or
coding consensus. Instead, we treated theme development as an
interpretive, creative, and iterative process in which researcher
subjectivity is a resource for generating insights [4-6].

We began by immersing ourselves in the data, reading transcripts
multiple times to attune to participants’ language, metaphors, and
meaning-making around creative teamwork and generative Al
During this stage, we noted early overall impressions, especially
tensions or contradictions in how participants described Al’s role in
indie practices, their expectations of teammates, and the relational
norms of small creative teams.

Next, we engaged in iterative, line-by-line coding, attending not
only to what participants said explicitly but also to implicit mean-
ings, assumptions, and underlying values expressed in their ac-
counts. In this process, coding served as a way of thinking with
the data rather than as a mechanical categorization procedure. For
instance, the quote "A teammate is a person in the sense that I have to
consider what they want out of the project as well. AI does not have its
own taste or own creative expertise." prompted in-depth discussions
about agency and creative will, rather than being treated simply as
an instance of a pre-existing category. Through collaborative dis-
cussion, we compared our interpretations and intentionally revised
or combined codes to better reflect the conceptual patterns we saw
emerging across the interviews.

We then moved from codes to constructing candidate themes,
asking what broader stories the codes were telling about indie de-
velopers’ understandings of creativity, teamwork, and generative
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P# Gender Age Ethnicity Country Years of Expe- AI Tools Used in Game Part/Full-
rience Development Time
Developer

P1 Man 29 Asian USA 6 years ChatGPT, Claude, Stable Part-time
Diffusion, Scenario.com

P2 Man 28 Indian USA 5 years ChatGPT, ComfyUl Dall-E, Full-time
Midjourney

P3  Woman 23 N/A USA 1 year Midjourney, ChatGPT Part-time

P4  Man 20  White USA 2 years ChatGPT, Dall-E 2 Part-time

P5 N/A 37  N/A USA 15+ years GPT-4 Full-time

P6  Man 18 White/ USA 8 years ChatGPT, Gemini Part-time

Latino

P7  Man 32 White USA 20 years ChatGPT, Midjourney, Dall- Part-time
E

P8 N/A 32 N/A USA 5 years ChatGPT, Copilot Part-time

P9  Man 38  White USA 20 years ChatGPT, Dall-E Part-time

P10 Man 23 N/A Nigeria 1 year ChatGPT Part-time

P11  Man 23 Asian China 4 years ChatGPT, Feishu tools Part-time

P12 Man 31 White USA 10 years Copilot, Gemini Part-time

P13 Woman 23  Indian USA 2 years ChatGPT Part-time

P14 Man 20  White USA 4 years ChatGPT, Dall-E Part-time

P15 Woman 25  Asian USA 2 years ChatGPT, Copilot Part-time

Table 1: Participants’ demographics & indie game development/generative Al experiences. N/A means that the participant did

not provide that information.

Al The two key dimensions (independence and interdependence)
described in section 2.1 informed this process because they have
been extensively used in HCI research to distinguish between Al
as a teammate and as a tool. However, we did not use these two
dimensions to map our data. Instead, themes were not "discovered"
in the data but were constructed through dialogue among the au-
thors. We considered, for example, how developers’ descriptions
of Al’s lack of personal artistic tastes demonstrate the absence of
independence and creative intentionality in Al within an indie team.
Similarly, developers’ reflections on shared awareness and emo-
tional connection formed the basis for themes around AI’s inability
to participate in interdependent social processes that define indie
teamwork.

As we refined these themes, we repeatedly returned to the tran-
scripts to check coherence, examine outliers, and ensure that each
theme captured a meaningful pattern of shared significance. Through
this iterative process, we named and defined the themes to fore-
ground their interpretive significance. In writing the findings in
relation to our research questions, we selected quotes that especially
highlighted the values, tensions, and collaborative norms shaping
participants’ perspectives on human-AI teaming in indie game
development. Our goal was to present a coherent narrative that
reflects how participants understood and envisioned generative
AT’s role in their creative teamwork.

Positionality. When conducting reflexive TA, it is crucial to
disclose our positionality, as it helps contextualize the researcher’s
subjectivity and how our identities may influence the analysis and
interpretation of our data [6]. We acknowledge that our interpre-
tations are shaped by our long-term engagement with the indie
game development community. One author has been studying indie
game developers’ creative practices and teamwork for a decade,
and the other author has also had extensive interactions with indie

game developers and participated in their community activities for
years. Therefore, our data analysis may have been influenced by
our pre-existing relationships with the indie community. However,
our direct, long-term engagement in the indie community helped
contextualize the norms, challenges, and values of small-team cre-
ative practices in this community. This background also informed
the questions we asked, the patterns we attended to, and how we
interpreted the nuances in participants’ accounts regarding their
perceptions of generative Al in a teamwork context.

4 ROQ1 Results: How Indie Developers Evaluate
Generative AI’s Collaborative Potential
Through Independence and Interdependence

In addressing RQ1, we leverage two key dimensions described in
prior literature in section 2.1, independence [49, 83] and interde-
pendence [56, 77], which distinguish between Al as a teammate
and as a tool, to explain indie game developers’ evaluations of gen-
erative Al’s capacity to act as a teammate within their creative
teamwork. Overall, our findings show that participants reflected
specifically on their experiences using generative Al within their
collaborative indie development workflows, including design
discussions, shared project pipelines, and day-to-day coordination
with teammates. Across these accounts, developers emphasized that
although Al can support team tasks, it lacks both independence
and interdependence.

4.1 How Indie Developers Evaluate Generative
ATI’s Capacity for Independent Creative
Contribution (Independence)

In evaluating generative AI’s capacity to participate meaningfully
in their creative teamwork, indie game developers focused heavily
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Research Questions Key Findings

RQ1: How do indie game develop- How indie developers evaluate generative AI’s capacity for independent
ers perceive the potential of genera- creative contribution (independence)

tive Al as a teammate in their cre- - Developers view Al as lacking intrinsic artistic intent or creative judgment
ative teamwork in terms of its inde- required for creativity-centric indie workflows.

pendence and interdependence?

- Developers describe Al as struggling to learn from mistakes or adapt to

fast-paced and evolving indie project contexts without sustained human

guidance.

- Developers consider Al unable to meaningfully participate in spontaneous,
improvised creative exchanges that characterize indie teamwork.

How indie teams assess generative AIl’s ability to coordinate, re-
spond, and create with human teammates (interdependence):

- Developers consider Al outputs as misaligned with indie teams’ shared vision,
evolving aesthetics, and internal creative language.

- Developers view Al as lacking the emotional presence and relational
engagement associated with trust and cohesion in close-knit indie teams.

RQ2: Based on these understandings, - As background creative infrastructure for facilitating indie team coordina-

in which ways do indie game devel- tion

opers envision involving generative - As a flexible creative catalyst reflecting the unique identities and artistic
Al to facilitate their future creative visions of different indie teams

teamwork?

- As an entry-level helper automating repetitive technical labor in resource-
constrained indie teams

Table 2: Summary of Key Findings

on the dimension of independence, that is, the degree to which Al
could contribute ideas, take initiative, and act creatively in game
development without constant prompting. In small, self-directed
indie teams where developers balance multiple roles, ranging from
narrative design and coding to visual art, and place strong value on
initiating personalized, artistic expressions, a teammate is expected
not only to complete tasks but also to independently shape the
creative and artistic direction of the game. In this sense, developers
consistently highlight three areas where Al demonstrates limited
capacity to act as a teammate in their creative teamwork, which
we explain in this section.

4.1.1 Generative Al’s Lack of Intrinsic Artistic Talent for Creativity-
Centric Indie Workflows. Collectively, our participants emphasize
that their human teammates demonstrate capability for indepen-
dent creative judgment and intrinsic artistic talent, which is
central to indie game development that mainly focuses on a game’s
artistic values and personal expressions. However, generative Al
fundamentally lacks such a capacity:

"A teammate is a person in the sense that I have to consider what
they want out of the project as well. Al does not have its own taste or
own creative expertise." (P13)

As P13 observes, Al is unable to contribute any personal creative
perspective because it lacks "its own taste or own creative exper-
tise”, a critical shortcoming in indie game development where the
team’s unique creative perspectives shape the final product. This
expectation for proactive contribution is heightened in indie teams
where each member typically drives substantial parts of the project
and creative direction, because human teammates would require
developers to consider "what they want out of the project.”

As a result, for many indie developers, Al still functions more
like a passive tool than an active collaborator in their creative
teamwork:

"A teammate is somebody that you talk to and they directly con-
tribute their own ideas to the project. They take over huge parts of
it. A never really does that for me. You can’t really talk to AL It just
gives you auto-generated results and doesn’t feel like an actual person
because it’s not an actual person." (P14)

As P14 notes, unlike human teammates who “directly contribute”
creative solutions during collaborative game design sessions or
bug-fixing marathons, generative Al will only give “auto-generated"
results, making it feel like “not an actual person” and hence inad-
equate for the intimate, iterative creative process of indie game
development. This tool-like limitation can be a deal-breaker for
indie teams needing collaborators who can independently refine
game mechanics or narrative elements between check-ins. This fun-
damental lack of both autonomy (self-directed action) and agency
(independent creative will) thus makes generative Al distinct from
the human teammates who drive indie projects forward.

4.1.2  Difficulties for Al in Adapting to Evolving Indie Project Con-
texts. Another key dimension of independence for indie developers
working in tightly coordinated teams is adaptability, or a team-
mate’s ability to quickly learn from mistakes, track evolving project
goals, and maintain both technical and artistic continuity across
creative decisions. Indie game developers discuss generative AI's
limited capacity as a teammate in this aspect in two ways: (1) its
inability to self-correct and improve in dynamic game develop-
ment environments; and (2) its inability in understanding the rich
sociocultural context behind creative decisions in indie game teams.

Regarding (1), several developers express frustration with AI’s
inability to meaningfully adjust when it makes mistakes in
fast-paced game development workflow:

"I found when I do that it doesn’t know what to do. It’s sort of, ‘Oh,
I made a mistake. Sorry about that. Oh, here’s a correct version.” And
then that’s also wrong." (P2)
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"A human teammate can change. An Al if it makes a mistake, it’s
Jjust going to keep thinking that it’s right, because all it knows is the
data." (P4)

According to these developers, generative Al agents fall short as
effective teammates in indie game development because they cannot
learn from errors or adapt dynamically, which are critical in an indie
game development environment where rapid iteration and creative
problem-solving are essential. P2 observes that when Al makes a
mistake, its attempts at correction are often unsuccessful, giving
answers that are "also wrong" and that it "doesn’t know what to do."
This lack of genuine improvement contrasts sharply with human
collaborators in an indie team. Similarly, P4 notes that "human
teammates can change,” but when it comes to generative Al as a
teammate, it is not truly able to understand its mistakes or learn
from them.

Regarding (2), developers also emphasize that Al struggles to
understand the evolving creative context and thus fails to
maintain both technical and artistic coherence of their game
projects.

"Unless [the user] is able to give it the entire context and make sure
that it has every detail it needs... that work is not going to be what
we expect." (P3)

"The human is going to remember the context more. They’re going
to be able to adapt, they can pull from resources. So, in the long run, I
would trust the human more." (P7)

These developers explain how generative Al agents prove in-
adequate as teammates in indie game development due to their
inability to understand the context behind almost any decisions
regarding the game’s vision, direction, and artistic style or adapt to
evolving project needs. For them, where humans in an indie team
naturally track narrative arcs, gameplay systems, and technical
dependencies over time, Al treats each interaction as discrete and
is unable to build meaningful connections between tasks. P7 thus
concludes that this gap in contextual intelligence is why indie devel-
opers ultimately "trust the human more" for sustained collaboration.
Because small indie teams often lack formal documentation and
rely on shared awareness and tacit understandings among team
members, Al’s inability to maintain context stands out even more
starkly.

4.1.3  Challenges for Al in Participating in Spontaneous, Improvised
Creative Exchanges. Lastly, as the indie culture strongly emphasizes
knowledge-sharing and creative autonomy, indie teams often rely
on spontaneous "hallway conversations," improvised exchanges
with teammates, and informal critique sessions in brainstorming
and refining their game ideas. Al’s reactivity, rather than proactivity,
makes it difficult for developers to evaluate how Al can meaning-
fully participate in the emergent, back-and-forth creative dialogue
central to indie teamwork.

For example, many participants note that Al lacks the conver-
sational reciprocity found in creative human collaboration in
game development:

"So for example, when I'm working with my human teammates,
one thing very common is that when they come up with something,
they’ll just walk straight to me and just ask me if I have time to talk
about a just very interesting new idea. But Al they really do not, AI
Jjust only reply after you speak to them.” (P1)
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"But I wouldn’t consider it a team member because the artist inter-
action in the lab is not there. It’s like, ‘Do this,” and it’s like, ‘Certainly,
and it doesn’t. Yeah, there’s no back and forth or anything like that."
(P2)

These quotes highlight a critical limitation of Al in creative
teamwork for indie game development: its inability to engage in
spontaneous conversations among teammates, where creative and
original game ideas may emerge. For example, P2 describes inter-
actions with generative Al as transactional, lacking the natural
"back-and-forth" of human teamwork in indie game development,
where ideas are debated, refined, and expanded in real time. Simi-
larly, P1 highlights how human teammates in an indie team actively
seek out opportunities to brainstorm new game ideas and take ini-
tiative to approach others to discuss exciting ideas, while the AI
agent remains entirely reactive and will "only reply after you speak
to them." As creative teamwork in indie game development often
thrives on improvisation and spontaneity, this limitation is partic-
ularly stifling because Al cannot independently iterate, challenge
assumptions, or propose unexpected alternatives. This is funda-
mentally misaligned with existing creative dynamics in small indie
teams.

4.2 How Indie Teams Assess Generative AI’s
Ability to Coordinate, Respond, and Create
With Human Teammates (Interdependence)

Beyond independence, indie developers also evaluated generative
AT’s ability to engage in interdependence, which is the ability to
align with other team members’ goals, offer meaningful feedback, and
adapt to shared and evolving contexts in an indie team. Because small
indie teams rely heavily on mutual awareness, reciprocal feedback,
and relational cohesion, interdependence is a core marker of ef-
fective teamwork in indie game development. Across interviews,
participants reveal two key areas where Al struggle to connect
with the social, contextual, and relational dimensions unique to the
small indie team context.

4.2.1 Generative Al Often Misaligns With Indie Teams’ Shared Vi-
sion, Evolving Aesthetics, and Creative Language. In our interviews,
indie game developers often question generative AI’s capacity to
serve as a teammate due to its inability to operate within an indie
team’s specific creative and technical context for game development.
For example,

"But again, that also has to fit the right kind of game where you
need that thing. I don’t know that there’s a one-stop shop here that
works for everybody." (P5)

"It doesn’t have the same considerations for business practices or
understanding the context of the broader picture of what we’re doing,
what the team standards are, what our preferred technologies are, it
will just pick this is what’s popular.” (P12)

As P12 points out, Al lacks “considerations for business practices
or understanding the context of the broader picture of what we’re
doing," meaning it cannot account for a team’s unique workflows,
design philosophies, or technical preferences. Instead, it defaults to
generic, popularity-driven solutions, which may not fit the indie
team’s specific creative needs. Similarly, P5 emphasizes that AI’s
one-size-fits-all approach fails to adapt to the nuances of different
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indie projects. Without the ability to contextualize its output within
an indie team’s specific creative goals, Al remains an outsider rather
than an integrated teammate, disrupting the interdependence re-
quired for cohesive creative work in indie game development.

Others further attribute this misalignment to AT’s inability to
even speak "the same language" as human teammates in an indie
team. They stress that human teammates, even in small indie stu-
dios, develop a shared language and deep mutual understanding
over time that AI, however, cannot replicate. They highlight,

"I'm speaking Allen and they’re speaking Sally or Mike or whatever.
And so it takes a long time before you really get that interface where
they know what you're talking about." (P5)

"And there’s not really any way for me to feedback on these things.
Like that one’s actually exactly what I meant. I can give it a thumbs
up or I can give it a thumbs down. And that’s like that’s the range of
caring that they have right now." (P10)

Here, developers emphasize AI’s shortcomings in developing
shared awareness that defines successful teamwork. As P5 explains,
"It takes a long time before you really get that interface where they
know what you’re talking about." Al, however, cannot replicate
this organic, long-term synergy. While it may excel at "general
output,’ indie game developers argue that it struggles to tailor
its responses to a team’s shared, unique creative language. This
issue is compounded by AT’s rudimentary feedback mechanisms,
where developers can only give a "thumbs up or thumbs down,”
a system far too simplistic for meaningful creative refinement in
teamwork. Given that indie teams build a game’s core value and
identity collaboratively over time, Al’s difficulty in aligning with
that shared creative language becomes a barrier to interdependence.

4.2.2  Generative Al Lacks Emotional Presence and Relational En-
gagement Expected in Close-Knit Indie Teams. Unlike structured
corporate environments, indie teams rely heavily on interpersonal
dynamics, shared vision, and mutual accountability, which are qual-
ities that current Al cannot authentically replicate. Participants
point out that trust in creative teamwork is tied not only to tech-
nical competence, but to empathy, shared vision, and relational
presence:

"I would trust a human for multiple reasons, because I think hu-
mans are more... they have a greater sense of detail in a specific
situation. Also, because I value humans more. There’s an emotional
component." (P7)

"Those ones [human teammates] are way more trustworthy than
a current Al could be, because those are ones with whom I have a
relationship, we have an understanding." (P9)

"When I change someone in my team, as the leader of the team,
I can still see the person physically, trust the person physically and
also do a whole lot of things with the person physically, which AI can
fail [at]." (P10)

These indie developers strongly prefer human teammates over
Al in contexts that require trust, citing emotional and relational fac-
tors that Al cannot replicate. P7’s explanation that humans possess
a "greater sense of detail in a specific situation” and that "there’s an
emotional component” highlights how trust in creative teamwork
extends beyond mere functionality. P9 reinforces this distinction,
noting that human teammates are "way more trustworthy" specifi-
cally because of established relationships and mutual understanding.
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This difference is particularly pronounced in the context of indie
game development, where small teams often work together for
extended periods, fostering deep collaborative bonds. P10 further
expands on this idea by contrasting the tangible presence of hu-
man teammates with Al’s limitations, emphasizing how physical
co-presence and collaboration enable actions like reading body lan-
guage, building camaraderie, and holding face-to-face accountabil-
ity, which is foundational to indie team dynamics. These relational
expectations are intensified in small indie teams where emotional
support and mutual accountability substitute for formal organiza-
tional structures, which further reduce ATI’s potential capacity to
serve as a valuable teammate.

5 RQ2 Findings: Envisioning Meaningful Ways
to Involve Generative Al in Indie Game
Developers’ Future Creative Teamwork

Although our participants highlight generative Al’s limited capacity
to act as a teammate in indie teams in terms of independence and
interdependence, they also envision multiple positive ways for Al to
support their creative teamwork and productivity. These reflections
center less on how Al currently functions in their collaborative
practices and more on the roles they believe Al would be most
helpful in if it were better integrated into their team’s workflow.
Indeed, speculating and envisioning future technologies is itself
a novel and crucial mode of inquiry in HCI research. As shown
in prior HCI literature on speculative design, asking prospective
technology users to imagine how technologies should function can
surface values, expectations, and design requirements that are not
yet possible with current systems but are critical for guiding re-
sponsible technological development [3, 19, 48]. In this sense, our
participants’ envisioned uses of Al offer insight not only into what
is lacking today, but also into the kinds of infrastructural, relational,
and creative support they believe future Al should provide for small
indie teams. In particular, our participants have collectively empha-
sized three meaningful ways they envision involving generative Al
in their future creative teamwork, which we detail below. These
imagined roles were described specifically in relation to indie de-
velopers’ collaborative workflows, such as how they coordinate
tasks, brainstorm together, and divide technical labor across small,
resource-constrained game development teams.

5.1 Envisioning Generative Al as Background
Creative Infrastructure Supporting Indie
Team Coordination

Many participants imagine that generative Al would still be valu-
able for managing the logistical and organizational demands of indie
game development. Particularly for small indie teams, where devel-
opers often balance multiple responsibilities, Al is seen as a poten-
tial solution for handling mundane but necessary details—tracking
tasks, organizing meetings, sending reminders, and flagging work-
flow inconsistencies. Therefore, rather than contributing to creative
decision-making, participants envision generative Al as an admin-
istrative assistant that streamlines coordination and allows human
developers to focus fully on collaboratively accomplishing the artis-
tic and cultural goal of their game, such as:
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"But if an Al is able to listen to the conversation and maintain real-
time notes of what we’re discussing and to-dos as we’re discussing
it [...] And also as you’re discussing it, brings up relevant questions,
stuff like that. I think that there’s definitely potential for Al to do that
with where it is right now." (P3)

"Or when maybe you [AI] run every hour and when you see some
disconnect between something, you connect two people together and
say, you need to have a discussion about this because I'm expecting X
and I'm seeing Y." (P9)

These participants envision Al serving as a real-time project
manager and communication facilitator in an indie team. For them,
Al could handle coordination tasks that, while crucial, are seen
as tedious and distracting from actually designing and developing
the game with their teammates. As P3 describes, Al could "listen
to the conversation and maintain real-time notes of what we’re dis-
cussing," and even "bring up relevant questions" without interfering
in human decision-making processes in an indie team. P9 simi-
larly emphasizes Al’s potential to actively monitor team workflows,
suggesting it could serve as a logistical bridge to facilitate indie
developers’ teamwork by improving communication and oversight
among human teammates without assuming creative authority.

In this sense, participants seem to envision Al as a broader work-
flow management assistant, emphasizing its potential to augment
productivity without directly participating in in collaborative game
development. For instance,

"But I do think there’s maybe a piece where it would be great if
Jira or Asana or one of these product management, task management
softwares had a, ‘Hey, here are your people, here are their approximate
task completion rates. Let me sort of try to lay this out for you ahead
of time.”" (P5)

Here, P5 imagines enhancing existing project management tools
such as Jira or Asana by integrating Al features that could proac-
tively identify potential teammates ("here are your people”) and
even provide statistics about their performance based on project
needs. These primarily supportive roles represent their vision of
Al if seamlessly integrated in their future creative teamwork, as an
entity capable of reducing logistical burdens of game development
and firmly under human developers’ direction in an indie team.

5.2 Envisioning Generative Al as a Flexible
Creative Catalyst Reflecting the Unique
Identities and Artistic Visions of Different
Indie Teams

Indie game developers also envision generative Al as a valuable cat-
alyst for early-stage ideation and team brainstorming that can adapt
to the diverse creative needs of different indie teams. Participants
especially emphasize the importance of AI's personalization and
context-awareness, imagining Al not as a replacement for human
teammates but as a facilitator to spark creativity, support multi-
modal production tasks, and integrate into small, human-centered
team dynamics. Several mention,

"ChatGPT could provide the start, let’s say, and then that basically
is a catalyst for all the other people to start brainstorming." (P4)

"Al excels at concept, the initial drafting of something, and then
you take an expert to refine the results.” (P11)
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Here, P4 emphasizes the importance of Al as an initial provoca-
tion to inspire "all the other people” on the team to jumpstart the
collaborative creative process in game development. This catalytic
role aligns with the realities of indie game development, where
small teams must rapidly ideate across a wide range of creative
domains, like storytelling, mechanics, and world-building, with
limited resources. Therefore, for these indie developers, rather than
as an equal teammate for creative production, Al is imagined as
a tool to stimulate collective human creative momentum, offering
rough drafts that "an expert” on the team would refine into final
artifacts (P11).

Others also add that AT would potentially need to adapt to the
specific creative requirements of each indie team - whether "a 2D
game or a hyperrealistic 3D game" - and be capable of producing a
range of outputs, from "text, audio, voice, music, sound effects, 3D
models, [and] textures" (P8). For example,

"It’s having a voice and different voices’ options, kind of basic, but
being able to feed it documents, maybe spreadsheets, things like that
so it actually has knowledge of your company projects, and team
members’ names, and roles, aspirations, I guess." (P7)

As these quotes demonstrate, rather than serving a narrow func-
tion, Al has been envisioned as a broad and flexible creative assis-
tant that can operate across modalities, depending on the creative
needs of different indie teams. Participants stress that to be truly
useful within future indie teamwork workflows, Al would need
to be context-aware, with access to team-specific knowledge such
as "company projects, team members’ names, and roles, aspirations”
(P7). For small indie teams, every game they develop is often closely
tied to the identity, artistic taste, and creative vision of each team
member. Therefore, participants expect future generative Al to be
not only multimodal but also deeply personalized to dynamically
support different teams’ unique artistic and cultural visions of their
games.

5.3 Envisioning Generative Al as an Entry-Level
Helper Automating Repetitive Technical
Labor in Resource-Constrained Indie Teams

Lastly, participants imagine that generative Al can act as a junior
or entry-level technical helper for their future creative teamwork.
This vision reflects the unique realities of indie game development,
where small teams must balance ambitious creative goals with
limited technical and human resources.

For instance, participants often envision Al as a tool for automat-
ing the more tedious, technical labor of game development,
especially work that small indie teams often find frustrating or
time-consuming;:

"I think actually what Al could do to help new developers is to... or
what people in Al could do is really, really focus on making it so that
Al does the stuff that nobody wants to do, so we can make the stuff
we do want to do. Like a society transformation type stuff." (P7)

"Basically, turn game development from a tedious project of a
tedious process of just grading code for hours and spending hours and
hours on prototyping and a lot less time on design to having prototypes
done in text commands and describing what you want." (P14)

Both participants feel that generative Al can potentially save
the already constrained human labor on a small indie team from
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wasting too much time on low-level technical details. P14 describes
how AI can handle the "tedious process” of coding and prototyping
while human teammates can focus on generating playable concepts
for such prototyping. These visions extend beyond individual tools
and hint at a re-balancing of creative labor itself in an indie team. As
P7 explains, the real opportunity to support small indie teams lies in
Al doing “the stuff that nobody wants to do, so we can make the stuff
we do want to do,” framing AI’s contribution not just for efficiency
but for societal relief from maintenance labor. In this sense, Al
is envisioned as a means of clearing space for more expressive,
collaborative, and joyful creative work in indie game development.

Therefore, many indie developers tend to imagine generative Al
in their future creative teamwork as a line-level developer that
could generate modular components and assist with basic scripting
or asset creation for human developers on the team to assemble,
such as:

"We’ll call them a line developer. But that’s essentially how I imag-
ine an Al is helpful for me in the moment of you produce all the little
pieces and then I'm the one who has to put them together like LEGO."
(P9)

Here, P9 proposes the label "line developer”, similar to a line cook
in many kitchens. This metaphor emphasizes hierarchy and AI’s
limited responsibility in indie developers’ creative teamwork: Al
could potentially contribute to foundational, modular tasks of game
development in an indie team, but creative synthesis, design deci-
sions, and final production remain firmly driven by other human
teammates. However, this division of labor is not seen as a limita-
tion but as a reflection of how indie developers prioritize creative
control: Al is welcome in their future creative teamwork as long as
it operates within a subordinate, execution-oriented role.

6 Discussion

As summarized in Table 2, our participants emphasize that in a
creativity-centric environment as collaborative and emotionally
meaningful as indie game development, what qualifies an entity,
human or non-human, as a teammate is its ability to participate in
developing relational history and co-presence to form the unique
identity of a small team and foster a collective artistic vision of a
game. Indie game developers, therefore, suggest that current Al
systems still lack key elements of independence and interdependence
that define a teammate in small indie studios. At the same time,
our findings reveal that indie developers have also enthusiastically
identified constructive and desirable ways to involve Al in their
future collaborative workflows, including as a background creative
infrastructure, flexible creative catalyst, and entry-level technical
helper. These perspectives offer a more nuanced picture than a
simple acceptance/rejection binary: indie developers appreciate
what Al can do well, are articulate about what it should not
do, and are visionary about what future Al systems could do
better.

Grounded in these insights, we first discuss how our findings
reinforce and extend existing literature on human—AI teaming by
shifting attention toward more socially nuanced, spontaneous, and
real-world creative teams beyond structured instrumental teams or
individual creators that previous works were mainly built upon. We
then propose two new directions to rethink more nuanced ways to
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design future generative Al to better support indie game developers
and other small creative teams alike.

6.1 Reapproaching Human-Al Teaming Beyond
Structured Instrumental Teams and
Individual Creators

In line with prior critiques of AI’s limitations in structured, task-
based collaboration between humans and Al [1, 34, 37, 67], it is
important to note that in our study, less structured creative teams
like indie game developers also express similar concerns about gen-
erative Al’s lack of contextual awareness, adaptability, and initiative.
Unlike larger commercial studios, indie teams often consist of a few
individuals working in close collaboration across disciplines, where
personal expressions, collaborative experimentation, and strong
mutual influences are central to the creative process [50, 69, 72, 80].
Participants, therefore, often perceive generative Al as valuable for
certain tasks but otherwise misaligned with the nuanced needs and
goals of their creative teamwork. Yet, they simultaneously envi-
sion positive roles for Al, especially when it augments rather than
imitates human collaboration in indie game development.

In this sense, our findings reveal that generative AI's current lim-
ited capacity in contributing to small creative teams’ collaborative
workflows is not merely technical shortcomings but stems from
deeper mismatches between creative collaboration and AI’s current
capabilities. This insight adds more nuance to human-Al teaming
research. While prior work on human-AI collaboration in creative
domains often focuses on solo creators or loosely connected collab-
orators [20, 33, 84], our findings highlight how deeply the structure
of indie teams shapes developers’ expectations of what constitutes
a "teammate." Small-team constraints, such as overlapping roles,
dependence on informal coordination, and the need for constant
mutual awareness, further magnify the importance of independence
and interdependence. Therefore, even minor misalignments in cre-
ative initiatives, context-tracking, or responsiveness become highly
visible, making AI’s limitations more consequential than they might
be in larger, more formally organized studios. Below, we identify
three critical mismatches between existing human-AI teaming
paradigms and the realities of indie teamwork, while highlighting
how indie developers still see constructive opportunities for Al
within these constraints.

First, there is a mismatch between the emergent, intuitive
nature of human creativity based on an indie team’s shared
passion and AI’s prompt-driven reactivity. For our participants,
generative Al, despite helping produce drafts or provide inspira-
tion in response to prompts, lacks any of the personal drives and
artistic tastes, passions, and internal motivations like their human
teammates, which are key to defining the very identity of an indie
team and the game they create (section 4.2.2). Indie developers thus
describe this absence as a form of creative hollowness: while
Al might generate technically functional dialogue, character art,
or level design, it often does so without sparks of collective in-
sights, struggles, or serendipity that an indie team associates with
authentic and meaningful human creativity in game design and
development. This critique echoes findings from studies of solo
creative workers like writers, musicians, and artists who view Al
as a useful tool for inspiration or iteration, but rarely as a source of
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genuine creative origination [40, 61]. Indeed, our participants felt
that positioning Al as a creative teammate does not yet align with
the relational and craft-driven nature of their creative teamwork
(section 4.1.2, 4.1.3), although they still viewed Al as highly valuable
in supporting rather than directly participating in their creative
process in other meaningful ways, which we explain further below.

Second, there is a mismatch between the communal and
emotional dimensions of teamwork in indie game develop-
ment and AD’s lack of social presence and emotional align-
ment. This disconnect further reflects a broader gap in the human-
Al teaming literature, which is primarily informed by task-oriented
domains such as the military [1, 67] and healthcare teams [34, 37].
In those settings, collaboration between humans and Al focuses
on efficiency, task division, and information sharing. These mod-
els are structured, goal-driven, and relatively easy to formalize
[39, 51, 59, 68]. In contrast, in our study, indie game developers de-
scribe their teamwork as deeply relational, involving shared vision,
proactive involvement, and collaborative problem-solving (sections
4.2.2 and 4.2.3). In these small, resource-limited indie teams, this
often includes managing conflict, offering encouragement, coping
with burnout, and celebrating progress together [26, 27, 44]. Cre-
ative collaboration within these small teams thus depends on a
level of empathy, trust, and mutual understanding that current Al
systems cannot emulate. Yet, despite these limitations, our findings
show that indie developers still envision Al playing a constructive
supporting role in the relational dynamics of their future teamwork
(section 5). By reducing stress, easing coordination burdens, and
automating tedious or draining technical tasks, Al can facilitate
healthier and more sustainable collaboration among human team-
mates, allowing them to focus on collectively pursuing the artistic
and cultural goals of their game. In this way, indie developers do not
outright reject AIs involvement in their future creative teamwork.
Rather, they articulate a nuanced perspective in which Al enhances
the human-human relationships at the heart of indie teamwork,
even if it cannot participate in those relationships itself.

Third, there is a mismatch between how indie developers
understand authorship and ownership as core to their group
identity, and how generative AI complicates those norms
in practice. While existing literature on human-AI teaming often
tends to treat authorship and contribution based on the division
of labor and role efficiency among humans and Al [39, 59, 68], our
findings suggest that for indie teams, effective team collaboration
and contribution are socially embedded practices, which often de-
pend on team members’ sense of shared authorship and attachment
to the final product. This nuanced stance further complicates ex-
isting human—-AI teaming models. For example, our participants
note that generative Al often produces content based on large-scale
training data rather than an understanding of the team’s creative in-
tentions, shared history, or artistic identity that actively shape how
they envision, design, and produce their game together (section
4). As a result, Al-generated outputs can sometimes feel discon-
nected from the team’s collective artistic vision or intrusive to the
cohesion of their unique group identity. Yet, even as participants
express concerns about how Al might blur or dilute team author-
ship, they also emphasize ways in which Al can support authorship
without undermining it. For instance, developers describe using
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Al-generated assets as placeholders, exploratory sketches, or tech-
nical scaffolding, which help the team test ideas more quickly and
iterate faster while retaining full creative control over final deci-
sions. When positioned in these preparatory and supportive roles,
indie game developers view Al as an expansion of their team’s
creative capacity rather than a threat to ownership. This vision
suggests that authorship in indie teamwork is not incompatible
with Al involvement. Rather, it requires careful boundary-setting
around where Al contributes and where human teammates retain
interpretive authority.

6.2 New Directions for Designing Future
Generative Al to Support Small Human
Creative Teams

While collectively highlighting existing generative Al systems’ lim-
ited capacity in serving as their teammates in terms of independence
and interdependence, our participants also eagerly envision other
constructive and desirable ways to involve Al in their future col-
laborative workflows. As speculative inquiry has long played a
central role in HCI for guiding the design of emerging technolo-
gies, particularly when existing systems are not yet capable of
supporting users’ needs [3, 19, 48], their speculative reflections
offer anticipatory insights into what future Al systems must enable
to meaningfully support their collaborative creative work. This
provides a valuable foundation for articulating design directions
that extend beyond current Al capabilities. Built upon these in-
sights and visions, we argue that designing future generative Al to
support human creative teams should go beyond existing design di-
rections based on instrumental and structured teams and individual
creators (e.g., optimizing task allocation and role clarity [53] and
enhancing transparency [39]) but shift to support the very ethos
of creative teams. Rather than focusing on proposing generic new
design features, we view these new directions as the starting points
to help us rethink more nuanced ways to design future generative
Al to better support indie game developers’ collaborative efforts
and other small creative teams alike.

6.2.1 Direction 1: Shifting Generative Al Design From Autonomous
Creative Agents to Embedded Collaborative Infrastructure to Sup-
port Evolving Goals, Internal Language, and Collective Sense-making
of a Creative Team. Much of the existing conversations in HCI
and CSCW literature around generative Al discuss its abilities as a
co-author, ideator, or autonomous creative agent [16, 66, 75]. In con-
trast, using indie teams as an important example of small creative
teams, we first propose designing future generative Al as embedded
collaborative infrastructure, systems that sustain the evolving goals,
internal language, and collective sense-making for human creative
teams rather than assert themselves into the creative foreground.
As shown in our findings, indie game developers do not see gen-
erative Al behaving like an autonomous creative partner capable of
asserting ideas, guiding decisions, or shaping the artistic voice of
the project (section 4). Instead, they envision that the most valuable
and realistic ways Al could support an indie team involve tracking
assets, aligning naming conventions, maintaining metadata across
builds, and smoothing the transitions between phases of creative
collaboration in game development (section 5). Such labor is often
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repetitive, invisible, and done under time pressure, precisely the
kind of work that could strain small teams with limited resources.
Designing Al to perform this quiet labor thus aligns with the well-
documented importance of invisible work in collaborative systems
[11, 71], and acknowledges that creative productivity depends heav-
ily on the health of the underlying infrastructure.

Rather than treating creativity as a solitary or input-output act,
this direction aligns with prior research that conceptualizes cre-
ativity as distributed, dialogic, and socially scaffolded [2, 22, 42].
In this view, generative Al becomes most valuable not by produc-
ing artifacts but by helping indie teams preserve their collective
visions and group identities as their projects evolve. These tasks
are not about generating creative content but about collaborative
sense-making in creative teamwork: a socio-cognitive process
through which human teams negotiate problem definitions, eval-
uate emerging ideas, and adapt goals in light of new discoveries
[63].

This could involve integrating Al into teamwork spaces where
creative decisions are tracked and discussed. For example, an Al
embedded in version control could alert the indie team if new
game level scripts conflict with previously established gameplay
mechanics, if animation timings drift from prior constraints, or
if asset naming conventions become inconsistent across sprints.
Similarly, an Al integrated into documentation systems could flag
when newly added character bios in the game contradict earlier
narrative decisions, or remind the team when updated game inter-
face mockups diverge from the color palettes discussed in earlier
team meetings. In collaborative whiteboarding or design sessions,
Al might surface connections between game design ideas from pre-
vious brainstorming boards, point out forgotten design threads, or
suggest consolidating overlapping game mechanics that different
team members prototyped independently. In doing so, future Al
systems can learn from prior team discussions, note shifts in cre-
ative directions, or surface inconsistencies between stated goals
and evolving dialog within the indie team. As such, Al would be
shifted from a static generator of generic feedback to actively focus
on helping the indie team engage in shared conversations, attune
to the project’s history, and stay respectful of the informal and
relational dynamics that define its own group identity.

6.2.2  Direction 2: Shifting the Focus of Designing Human-Al Team-
ing in Creative Teams From Merely Technological Advancement to
Equally Strengthening Human Teammates’ Ability to Intentionally
Shape Al’s Role in Their Teamwork. Beyond improving the design
of Al systems themselves, we argue that it is equally important
to approach future human-Al teaming in creative teams like indie
teams by supporting the human side of adaptation, rather than
just seeking technological advancement. As shown in our findings,
indie developers have expressed their urgent needs for learning
about how to adopt these new technologies and how to collaborate
with existing Al tools more effectively, expressing uncertainties
regarding how to introduce Al into their existing task pipelines
without disrupting team rhythm, how to collectively evaluate Al-
generated scripts or game concept art without over-trusting them,
and how to use Al in ways that do not unintentionally shift creative
direction away from the team’s shared vision.

Ruchi Panchanadikar and Guo Freeman

We thus propose that a key part of this adaptation should involve
strengthening human teammates’ ability to intentionally and proac-
tively shape AI’s role in their creative teamwork, which requires
cultivating Al literacy for creative collaboration. For example,
members of an indie team can learn to prompt with aesthetic and
mechanical nuance and critically assess Al outputs against their
evolving project goals. In this sense, a narrative designer in an indie
team may need to practice crafting prompts that respect the game’s
established tone, while an artist in the team might need strategies
for evaluating Al-generated textures for stylistic drift. Such human
adaptation would also require establishing shared team-level
norms and protocols for Al use. In our study, participants have
described diverse opinions regarding when Al-generated assets
can be integrated into a project (e.g., only for generating ideas vs.
prototyping); how AI contributions should appear in patch notes,
credits, or documentation to avoid blurring team authorship bound-
aries; and how to deal with different teammates’ varied levels of
dependency on or openness to using Al tools versus seeking human
teammates’ input (e.g., some may prefer to turn to Al because it felt
quicker or less imposing than asking a teammate for help debug-
ging). In this sense, tools such as shared prompt libraries, Al-use
playbooks, onboarding scaffolds, and team guidelines integrated
into existing collaborative workflows in indie game development
(e.g., Discord channels, project wikis, or version control templates)
can help bring all teammates to the same page and incorporate Al in
consistent ways that reinforce, rather than erode, the interpersonal
and creative values at the heart of their work.

6.3 Limitations and Future Work

First, our participants are predominantly based in the United States.
Indie game development is a global phenomenon and differences
may shape how developers in other regions perceive the roles and
potential of generative Al in team-based creative work. Second,
our study primarily reflects the experiences of small self-identified
indie teams. While this reflects a common configuration in the
indie community, there also exist larger indie studios with more
formalized team structures and distributed workflows. It is possi-
ble that perceptions of generative Al as a teammate may shift in
larger teams. Future work should aim to recruit a more globally
diverse and structurally varied sample of indie developers to better
capture the range of ways in which generative Al is perceived in
their creative teamwork. In addition, while this study focused on
indie game development, many of the themes we identified are
relevant across other creative domains. Extending this line of in-
quiry to other creative teams, such as digital artists, animators,
or musicians, can offer a broader understanding of how genera-
tive Al is shaping collaborative creative practices across industries.
Finally, although our participants have offered rich insights into
generative Al’s potential capacity as a teammate in their creative
teamwork, we were not able to recruit multiple members from the
same indie team given that many indie teams are extremely small
and informally organized. This limits our ability to analyze human
teammates’ diverse or similar perspectives on AI's involvement in
their teamwork. Future work can extend this study by recruiting
multiple members from the same indie teams to better compare and
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triangulate how human teammates jointly interpret and approach
generative Al in their collaborative game development processes.

7 Conclusion

As generative Al tools become more deeply embedded in creative
workflows, understanding their role within human creative teams
is an increasingly urgent concern for HCI and CSCW. Through
studying indie game developers, a creativity-centric community
featuring small teams, limited resources, and artistic aspirations,
our findings reveal that despite the growing interest in human—-AI
teaming, indie developers demonstrate significant concerns about
existing generative Al systems’ potential capacity as teammates in
their creative teamwork. However, such concerns do not stem from
an absolute resistance to Al itself, but from AT’s lack of independence
and interdependence that characterize meaningful participation in
creative teamwork. Indeed, indie developers still value generative
AT’s involvement in their future collaborative workflows in other
positive and desirable ways. Their visions indicate both a shift
in generative Al design from autonomous creative agents to em-
bedded collaborative infrastructure and the importance of equally
supporting the human side of adaptation. Using indie teams as an
important example, these insights invite a rethinking of how we
design intelligent systems intended to support small creative teams,
which may not be a "teammate" in its full capacity but should priori-
tize respect for human authorship, collaborative sense-making, and
alignment with the evolving goals and collective vision of creative
teams. We hope that this work informs the development of future
Al systems that support, not replace, the core values, dynamics, and
focus on craftsmanship of human-centered creative teamwork.

Acknowledgments

We thank our participants for sharing their experiences with us
and the anonymous reviewers for helping us improve this paper.
We especially thank Yang Hu for helping with data collection. This
work was supported by the National Science Foundation under
award 2342393.

References

[1] Zaheer Allam and Zaynah A Dhunny. 2019. On big data, artificial intelligence

and smart cities. Cities 89 (2019), 80-91.

Cecilia R Aragon and Alison Williams. 2011. Collaborative creativity: a complex

systems model with distributed affect. In Proceedings of the SIGCHI Conference on

Human Factors in Computing Systems. 1875-1884.

[3] Julian Bleecker. 2022. Design Fiction: A Short Essay on Design, Science, Fact,
and Fiction. In Machine Learning and the City: Applications in Architecture and
Urban Design, Mario Carpo (Ed.). Wiley, 561-578.

[4] Virginia Braun and Victoria Clarke. 2012. Thematic analysis. American Psycho-
logical Association.

[5] Virginia Braun and Victoria Clarke. 2019. Reflecting on reflexive thematic analysis.
Qualitative research in sport, exercise and health 11, 4 (2019), 589-597.

[6] Virginia Braun and Victoria Clarke. 2022. Conceptual and design thinking for
thematic analysis. Qualitative psychology 9, 1 (2022), 3.

[7] Alice Cai, Steven R Rick, Jennifer L Heyman, Yanxia Zhang, Alexandre Filipowicz,

Matthew Hong, Matt Klenk, and Thomas Malone. 2023. DesignAID: Using

Generative Al and Semantic Diversity for Design Inspiration. In Proceedings of

The ACM Collective Intelligence Conference. 1-11.

Sabrina Caldwell, Penny Sweetser, Nicholas O’donnell, Matthew ] Knight,

Matthew Aitchison, Tom Gedeon, Daniel Johnson, Margot Brereton, Marcus

Gallagher, and David Conroy. 2022. An agile new research framework for hybrid

human-AI teaming: Trust, transparency, and transferability. ACM Transactions

on Interactive Intelligent Systems (TiiS) 12, 3 (2022), 1-36.

[2

8

=

CHI *26, April 13-17, 2026, Barcelona, Spain

[9] Eva Cetinic and James She. 2022. Understanding and creating art with Al: Review
and outlook. ACM Transactions on Multimedia Computing, Communications, and
Applications (TOMM) 18, 2 (2022), 1-22.

Jessie YC Chen, Michael J Barnes, Anthony R Selkowitz, Kimberly Stowers,

Shan G Lakhmani, and Nicholas Kasdaglis. 2016. Human-autonomy teaming and

agent transparency. In Companion Publication of the 21st International Conference

on Intelligent User Interfaces. 28-31.

EunJeong Cheon and Shengyang Xu. 2024. Creative Precarity in Motion: Reveal-

ing the Hidden Labor Behind Animating Virtual Characters. In Proceedings of the

2024 ACM Designing Interactive Systems Conference. 3471-3484.

Amanda C Cote and Brandon C Harris. 2023. The cruel optimism of “good

crunch”: How game industry discourses perpetuate unsustainable labor practices.

New Media & Society 25, 3 (2023), 609-627.

Antonio Daniele and Yi-Zhe Song. 2019. Al+ art= human. In Proceedings of the

2019 AAAI/ACM Conference on Al Ethics, and Society. 155-161.

Mustafa Demir, Polomnia G Amazeen, Nathan ] McNeese, Aaron Likens, and

Nancy J Cooke. 2017. Team coordination dynamics in human-autonomy teaming.

In Proceedings of the Human Factors and Ergonomics Society Annual Meeting,

Vol. 61. SAGE Publications Sage CA: Los Angeles, CA, 236-236.

Mustafa Demir, Nathan J McNeese, and Nancy J Cooke. 2018. The impact of

perceived autonomous agents on dynamic team behaviors. IEEE Transactions on

Emerging Topics in Computational Intelligence 2, 4 (2018), 258-267.

Yihong Dong, Xue Jiang, Zhi Jin, and Ge Li. 2024. Self-collaboration code genera-

tion via chatgpt. ACM Transactions on Software Engineering and Methodology 33,

7 (2024), 1-38.

[17] Wen Duan, Christopher Flathmann, Nathan McNeese, Matthew J Scalia, Ruihao
Zhang, Jamie Gorman, Guo Freeman, Shiwen Zhou, Allyson Ivy Hauptman, and
Xiaoyun Yin. 2025. Trusting Autonomous Teammates in Human-AI Teams - A
Literature Review. In Proceedings of the 2025 CHI Conference on Human Factors in
Computing Systems (CHI "25). Association for Computing Machinery, New York,
NY, USA, Article 1102, 23 pages. doi:10.1145/3706598.3713527

[18] Wen Duan, Shiwen Zhou, Matthew J Scalia, Xiaoyun Yin, Nan Weng, Ruihao

Zhang, Guo Freeman, Nathan McNeese, Jamie Gorman, and Michael Tolston.

2024. Understanding the Evolvement of Trust Over Time within Human-AI

Teams. Proc. ACM Hum.-Comput. Interact. 8, CSCW2, Article 521 (Nov. 2024),

31 pages. doi:10.1145/3687060

Anthony Dunne and Fiona Raby. 2013. Speculative Everything: Design, Fiction,

and Social Dreaming. MIT Press.

Jason K Eshraghian. 2020. Human ownership of artificial creativity. Nature

Machine Intelligence 2, 3 (2020), 157-160.

Xiaocong Fan and John Yen. 2010. Modeling cognitive loads for evolving shared

mental models in human-agent collaboration. IEEE Transactions on Systems,

Man, and Cybernetics, Part B (Cybernetics) 41, 2 (2010), 354-367.

Umer Faroogq, John M Carroll, and Craig H Ganoe. 2005. Supporting creativity in

distributed scientific communities. In Proceedings of the 2005 ACM International

Conference on Supporting Group Work. 217-226.

Stefan Feuerriegel, Jochen Hartmann, Christian Janiesch, and Patrick Zschech.

2024. Generative ai. Business & Information Systems Engineering 66, 1 (2024),

111-126.

[24] Guo Freeman, Jeffrey Bardzell, Shaowen Bardzell, and Nathan McNeese. 2020.
Mitigating Exploitation: Indie Game Developers’ Reconfigurations of Labor in
Technology. Proceedings of the ACM on Human-Computer Interaction 4, CSCW1
(2020), 1-23.

[25] Guo Freeman, Jeffrey Bardzell, Shaowen Bardzell, and Nathan ] McNeese. 2019.
The innovation ecology: Collaborative information, community support, and
policy in a creative technology community. In Information in Contemporary
Society: 14th International Conference, iConference 2019, Washington, DC, USA,
March 31-April 3, 2019, Proceedings 14. Springer, 614-624.

[26] Guo Freeman, Lingyuan Li, Nathan Mcneese, and Kelsea Schulenberg. 2023.
Understanding and Mitigating Challenges for Non-Profit Driven Indie Game
Development to Innovate Game Production. In Proceedings of the 2023 CHI Con-
ference on Human Factors in Computing Systems. 1-16.

[27] Guo Freeman, Nathan McNeese, Jeffrey Bardzell, and Shaowen Bardzell. 2020. "
Pro-Amateur"-Driven Technological Innovation: Participation and Challenges in
Indie Game Development. Proceedings of the ACM on Human-Computer Interaction
4, GROUP (2020), 1-22.

[28] Guo Freeman and Nathan ] McNeese. 2019. Exploring Indie Game Development:

Team Practices and Social Experiences in A Creativity-Centric Technology Com-

munity. Computer Supported Cooperative Work (CSCW) 28, 3-4 (2019), 723-748.

Maria B Garda and Pawet Grabarczyk. 2016. Is every indie game independent?

Towards the concept of independent game. Game Studies 16, 1 (2016).

Katy Ilonka Gero, Tao Long, and Lydia B Chilton. 2023. Social dynamics of Al

support in creative writing. In Proceedings of the 2023 CHI Conference on Human

Factors in Computing Systems. 1-15.

Orlando Guevara-Villalobos. 2015. Independent gamework and identity: Problems

and subjective nuances. In DiGRA Conference.

Brett A Halperin and Stephanie M Lukin. 2023. Envisioning Narrative Intelli-

gence: A Creative Visual Storytelling Anthology. In Proceedings of the 2023 CHI

[10

[11

[12

[13

[14

[15

[16

[19

[20

[
—

[22

[23

[29

[30

[31

[32


https://doi.org/10.1145/3706598.3713527
https://doi.org/10.1145/3687060

CHI *26, April 13-17, 2026, Barcelona, Spain

Conference on Human Factors in Computing Systems. 1-21.

Yuanning Han, Ziyi Qiu, Jiale Cheng, and Ray Lc. 2024. When teams embrace
AL human collaboration strategies in generative prompting in a creative design
task. In Proceedings of the 2024 CHI Conference on Human Factors in Computing
Systems. 1-14.

Katharine E Henry, Rachel Kornfield, Anirudh Sridharan, Robert C Linton, Cather-
ine Groh, Tony Wang, Albert Wu, Bilge Mutlu, and Suchi Saria. 2022. Human—
machine teaming is key to Al adoption: clinicians’ experiences with a deployed
machine learning system. NP digital medicine 5, 1 (2022), 97.

Cheng-Zhi Anna Huang, Hendrik Vincent Koops, Ed Newton-Rex, Monica Din-
culescu, and Carrie J Cai. 2020. Al song contest: Human-AI co-creation in song-
writing. The 21st International Society for Music Information Retrieval Conference
(2020).

Yuxuan Huang. 2023. The future of generative ai: How genai would change
human-computer co-creation in the next 10 to 15 years. In Companion Proceedings
of the Annual Symposium on Computer-Human Interaction in Play. 322-325.
Ashley M Hughes, Megan E Gregory, Dana L Joseph, Shirley C Sonesh, Shannon L
Marlow, Christina N Lacerenza, Lauren E Benishek, Heidi B King, and Eduardo
Salas. 2016. Saving lives: A meta-analysis of team training in healthcare. Journal
of applied psychology 101, 9 (2016), 1266.

Angel Hsing-Chi Hwang. 2022. Too Late to be Creative? AI-Empowered Tools in
Creative Processes. In Extended Abstracts of the 2022 CHI Conference on Human
Factors in Computing Systems (New Orleans, LA, USA) (CHI EA °22). Association
for Computing Machinery, New York, NY, USA, Article 38, 9 pages. doi:10.1145/
3491101.3503549

Ece Kamar. 2016. Directions in Hybrid Intelligence: Complementing Al Systems
with Human Intelligence. In [JCAL 4070-4073.

Mansi Khemka and Brian Houck. 2024. Toward Effective AI Support for Devel-
opers: A survey of desires and concerns. Commun. ACM 67, 11 (2024), 42—-49.
Hyung-Kwon Ko, Gwanmo Park, Hyeon Jeon, Jaemin Jo, Juho Kim, and Jinwook
Seo. 2023. Large-scale text-to-image generation models for visual artists’ creative
works. In Proceedings of the 28th International Conference on Intelligent User
Interfaces. 919-933.

Yubo Kou and Colin M. Gray. 2017. Supporting Distributed Critique through
Interpretation and Sense-Making in an Online Creative Community. Proc. ACM
Hum.-Comput. Interact. 1, CSCW, Article 60 (Dec. 2017), 18 pages. doi:10.1145/
3134695

Byung Cheol Lee and Jaeyeon Chung. 2024. An empirical investigation of the
impact of ChatGPT on creativity. Nature Human Behaviour 8, 10 (2024), 1906~
1914.

Lingyuan Li, Guo Freeman, and Nathan J McNeese. 2022. Channeling End-User
Creativity: Leveraging Live Streaming for Distributed Collaboration in Indie
Game Development. Proceedings of the ACM on Human-Computer Interaction 6,
CSCW2 (2022), 1-28.

[45] Jing Liao, Preben Hansen, and Chunlei Chai. 2020. A framework of artificial

intelligence augmented design support. Human—Computer Interaction 35, 5-6
(2020), 511-544.

Nadav Lipkin. 2013. Examining Indie’s Independence: The meaning of" Indie"
Games, the politics of production, and mainstream cooptation. Loading... 7, 11
(2013).

Ryan Louie, Andy Coenen, Cheng Zhi Huang, Michael Terry, and Carrie J Cai.
2020. Novice-Al music co-creation via Al-steering tools for deep generative
models. In Proceedings of the 2020 CHI conference on human factors in computing
systems. 1-13.

[48] Jonathan Lukens and Carl DiSalvo. 2012. Speculative design and technological

fluency. International Journal of Learning and Media 3, 4 (2012).

Joseph B Lyons, Sean Mahoney, Kevin T Wynne, Mark A Roebke, et al. 2018.
Viewing Machines as Teammates: A Qualitative Study.. In AAAI Spring Symposia.
Chase Bowen Martin and Mark Deuze. 2009. The independent production of
culture: A digital games case study. Games and culture 4, 3 (2009), 276-295.
Nathan McNeese, Mustafa Demir, Erin Chiou, Nancy Cooke, and Giovanni
Yanikian. 2019. Understanding the role of trust in human-autonomy teaming.
Proceedings of the 52nd Hawaii International Conference on System Sciences (2019).
Nathan ] McNeese, Mustafa Demir, Nancy J Cooke, and Christopher Myers. 2018.
Teaming with a synthetic teammate: Insights into human-autonomy teaming.
Human factors 60, 2 (2018), 262-273.

Joseph E Mercado, Michael A Rupp, Jessie YC Chen, Michael ] Barnes, Daniel
Barber, and Katelyn Procci. 2016. Intelligent agent transparency in human-agent
teaming for Multi-UxV management. Human factors 58, 3 (2016), 401-415.
Michael Muller, Lydia B Chilton, Anna Kantosalo, Charles Patrick Martin, and
Greg Walsh. 2022. GenAICHI: generative Al and HCI. In CHI conference on human
factors in computing systems extended abstracts. 1-7.

Imani Munyaka, Zahra Ashktorab, Casey Dugan, J. Johnson, and Qian Pan. 2023.
Decision Making Strategies and Team Efficacy in Human-Al Teams. Proc. ACM
Hum.-Comput. Interact. 7, CSCW1, Article 43 (April 2023), 24 pages. doi:10.1145/
3579476

Clifford Nass, Brian Jeffrey Fogg, and Youngme Moon. 1996. Can computers
be teammates? International Journal of Human-Computer Studies 45, 6 (1996),

[57]

(58]

[59]

[60

l61]

[62

[63

[64

[65

[66]

[67

3
&

[74

[75

[76]

[77

(78]

Ruchi Panchanadikar and Guo Freeman

669-678.

Casey O’Donnell. 2012. The North American game industry. The video game
industry: Formation, present state, and future (2012), 99-115.

Jonas Oppenlaender, Hannah Johnston, Johanna Maria Silvennoinen, and Helena
Barranha. 2025. Artworks reimagined: Exploring human-AlI co-creation through
body prompting. Proceedings of the ACM on Human-Computer Interaction 9, 4
(2025), 1-34.

Thomas O’neill, Nathan McNeese, Amy Barron, and Beau Schelble. 2022. Human-
autonomy teaming: A review and analysis of the empirical literature. Human
factors 64, 5 (2022), 904-938.

Srishti Palani and Gonzalo Ramos. 2024. Evolving roles and workflows of creative
practitioners in the age of generative Al In Proceedings of the 16th Conference on
Creativity & Cognition. 170-184.

Ruchi Panchanadikar and Guo Freeman. 2024. " I'm a Solo Developer but Al is
My New Ill-Informed Co-Worker": Envisioning and Designing Generative Al to
Support Indie Game Development. Proceedings of the ACM on Human-Computer
Interaction 8, CHI PLAY (2024), 1-26.

Ruchi Panchanadikar, Guo Freeman, Lingyuan Li, Kelsea Schulenberg, and Yang
Hu. 2024. " A New Golden Era" or" Slap Comps": How Non-Profit Driven Indie
Game Developers Perceive the Emerging Role of Generative Al in Game Develop-
ment. In Extended Abstracts of the CHI Conference on Human Factors in Computing
Systems. 1-7.

Sharoda A. Paul and Madhu C. Reddy. 2010. Understanding together: sensemaking
in collaborative information seeking. In Proceedings of the 2010 ACM Conference
on Computer Supported Cooperative Work (Savannah, Georgia, USA) (CSCW ’10).
Association for Computing Machinery, New York, NY, USA, 321-330. doi:10.
1145/1718918.1718976

Mohi Reza, Jeb Thomas-Mitchell, Peter Dushniku, Nathan Laundry, Joseph Jay
Williams, and Anastasia Kuzminykh. 2025. Co-writing with ai, on human terms:
Aligning research with user demands across the writing process. Proceedings of
the ACM on Human-Computer Interaction 9, 7 (2025), 1-37.

Paolo Ruffino. 2020. Independent Videogames: Cultures, Networks, Techniques and
Politics. Routledge.

Jaakko Sauvola, Sasu Tarkoma, Mika Klemettinen, Jukka Riekki, and David
Doermann. 2024. Future of software development with generative Al. Automated
Software Engineering 31, 1 (2024), 26.

Kristin E Schaefer, Brandon Perelman, Joe Rexwinkle, Jonroy Canady, Catherine
Neubauer, Nicholas Waytowich, Gabriella Larkin, Katherine Cox, Michael Geuss,
Gregory Gremillion, et al. 2021. Human-autonomy teaming for the tactical edge:
The importance of humans in artificial intelligence research and development.
In Systems engineering and artificial intelligence. Springer, 115-148.

Isabella Seeber, Eva Bittner, Robert O Briggs, Triparna De Vreede, Gert-Jan
De Vreede, Aaron Elkins, Ronald Maier, Alexander B Merz, Sarah Oeste-Reif3,
Nils Randrup, et al. 2020. Machines as teammates: A research agenda on Al in
team collaboration. Information & management 57, 2 (2020), 103174.

Bart Simon. 2013. Indie Eh? Some Kind of Game Studies. Loading... 7, 11 (2013).
Davinder Singh, Joideep Banerjee, and Lionel Jayaraj. 2024. Enhancing Game
Development Process Using Al: A Comparative Analysis of Image Generative AL
In 2024 IEEE International Conference on Metrology for eXtended Reality, Artificial
Intelligence and Neural Engineering (MetroXRAINE). IEEE, 946-951.

Susan Leigh Star and Anselm Strauss. 1999. Layers of silence, arenas of voice:
The ecology of visible and invisible work. Computer supported cooperative work
(CSCW) 8 (1999), 9-30.

Keith Stuart. 2012. Us and the game industry-How indie games are the new
counter-culture. The Guardian (2012).

Minhyang Suh, Emily Youngblom, Michael Terry, and Carrie J Cai. 2021. Al as
social glue: uncovering the roles of deep generative Al during social music com-
position. In Proceedings of the 2021 CHI conference on human factors in computing
systems. 1-11.

Rasmus Ulfsnes, Nils Brede Moe, Viktoria Stray, and Marianne Skarpen. 2024.
Transforming Software Development with Generative Al: Empirical Insights on
Collaboration and Workflow. In Generative Al for Effective Software Development.
Springer, 219-234.

Veera Vimpari, Annakaisa Kultima, Perttu Hamalainen, and Christian Guckels-
berger. 2023. “An Adapt-or-Die Type of Situation”: Perception, Adoption, and
Use of Text-to-Image-Generation Al by Game Industry Professionals. Proceedings
of the ACM on Human-Computer Interaction 7, CHI PLAY (2023), 131-164.
James C Walliser, Ewart J de Visser, Eva Wiese, and Tyler H Shaw. 2019. Team
structure and team building improve human-machine teaming with autonomous
agents. Journal of Cognitive Engineering and Decision Making 13, 4 (2019), 258—
278.

James C Walliser, Patrick R Mead, and Tyler H Shaw. 2017. The perception of
teamwork with an autonomous agent enhances affect and performance outcomes.
In Proceedings of the human factors and ergonomics society annual meeting, Vol. 61.
SAGE Publications Sage CA: Los Angeles, CA, 231-235.

Qian Wan, Siying Hu, Yu Zhang, Piaohong Wang, Bo Wen, and Zhicong Lu. 2024.
" It Felt Like Having a Second Mind": Investigating Human-AI Co-creativity in


https://doi.org/10.1145/3491101.3503549
https://doi.org/10.1145/3491101.3503549
https://doi.org/10.1145/3134695
https://doi.org/10.1145/3134695
https://doi.org/10.1145/3579476
https://doi.org/10.1145/3579476
https://doi.org/10.1145/1718918.1718976
https://doi.org/10.1145/1718918.1718976

Understanding How Indie Game Developers Approach Generative Al’s Involvement in Their Small-Scale Creative Teamwork

[79]

Prewriting with Large Language Models. Proceedings of the ACM on Human-
Computer Interaction 8, CSCW1 (2024), 1-26.

Amy K Way, Robin Kanak Zwier, and Sarah J Tracy. 2015. Dialogic interviewing
and flickers of transformation: An examination and delineation of interactional
strategies that promote participant self-reflexivity. Qualitative Inquiry 21, 8
(2015), 720-731.

[80] Jennifer R Whitson, Bart Simon, and Felan Parker. 2021. The Missing Producer:

[81]

Rethinking indie cultural production in terms of entrepreneurship, relational
labour, and sustainability. European Journal of Cultural Studies 24, 2 (2021),
606-627.

Randi Williams, Hae Won Park, and Cynthia Breazeal. 2019. A is for artificial
intelligence: the impact of artificial intelligence activities on young children’s
perceptions of robots. In Proceedings of the 2019 CHI conference on human factors

[82

[83

[84

(85

CHI *26, April 13-17, 2026, Barcelona, Spain

in computing systems. 1-11.

Adrian Wright. 2015. It’s all about games: Enterprise and entrepreneurialism in
digital games. New Technology, Work and Employment 30, 1 (2015), 32-46.
Kevin T Wynne and Joseph B Lyons. 2018. An integrative model of autonomous
agent teammate-likeness. Theoretical Issues in Ergonomics Science 19, 3 (2018),
353-374.

Yuxin Xu, Menggiu Cheng, and Anastasia Kuzminykh. 2024. What Makes It
Mine? Exploring Psychological Ownership over Human-Al Co-Creations. In
Proceedings of the 50th Graphics Interface Conference. 1-8.

Rui Zhang, Nathan ] McNeese, Guo Freeman, and Geoff Musick. 2021. " An ideal
human" expectations of Al teammates in human-Al teaming. Proceedings of the
ACM on Human-Computer Interaction 4, CSCW3 (2021), 1-25.



	Abstract
	1 Introduction
	2 Related Works
	2.1 Understanding and Approaching Human-AI Teaming in Various Contexts and Workflows
	2.2 Indie Game Development as a Unique Lens to Explore Human-AI Teaming in Creative Contexts

	3 Methods
	3.1 Recruitment and Participants
	3.2 Interviews
	3.3 Data Analysis

	4 RQ1 Results: How Indie Developers Evaluate Generative AI’s Collaborative Potential Through Independence and Interdependence
	4.1 How Indie Developers Evaluate Generative AI’s Capacity for Independent Creative Contribution (Independence)
	4.2 How Indie Teams Assess Generative AI’s Ability to Coordinate, Respond, and Create With Human Teammates (Interdependence)

	5 RQ2 Findings: Envisioning Meaningful Ways to Involve Generative AI in Indie Game Developers' Future Creative Teamwork
	5.1 Envisioning Generative AI as Background Creative Infrastructure Supporting Indie Team Coordination
	5.2 Envisioning Generative AI as a Flexible Creative Catalyst Reflecting the Unique Identities and Artistic Visions of Different Indie Teams
	5.3 Envisioning Generative AI as an Entry-Level Helper Automating Repetitive Technical Labor in Resource-Constrained Indie Teams

	6 Discussion
	6.1 Reapproaching Human-AI Teaming Beyond Structured Instrumental Teams and Individual Creators
	6.2 New Directions for Designing Future Generative AI to Support Small Human Creative Teams
	6.3 Limitations and Future Work

	7 Conclusion
	Acknowledgments
	References

