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ABSTRACT

This paper presents a study that examines developer perceptions
and usage of generative Al (GAI) in a summer professional devel-
opment program for game development interns focused on mobile
game design. GAI applications are in common usage worldwide,
yet the impacts of this technology in game development remain
relatively underexplored. Through a qualitative study using ethno-
graphic interviews and participatory observation, this paper ex-
plores how GAI impacted the workflows, creative processes, and
professional identities of early career game developers. We present
a case of GAI integration that was not a straightforward adoption.
Focusing on the interns’ resistance, negotiation, and reimagining,
we show that the interns were actively developing a new profes-
sional culture both with and against generative Al For the interns,
their ethical commitments to fellow game developers and the future
of their profession were as important as their practical concerns
about usability, utility, and efficacy of GAI tools.
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1 INTRODUCTION

Generative Artificial Intelligence (GAI) stands to significantly im-
pact labor and design practices across a wide variety of industries
[4, 22, 36]. This has resulted in a number of recent studies that
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investigate the impact of technology on design and creative work-
flows, and the potential for its usage as a design support tool (e.g.
[2, 11, 20, 24, 58]). This paper focuses on the impact of GAI in an
interdisciplinary context for early professionals in the games indus-
try. As games sit at the intersection of computational technologies,
design, media, and arts they are a rich domain for studying both
the creation and impact of generative Al [31, 55]. Since so many
intersecting aspects of game development are likely to be trans-
formed with recent GAI advances, with the potential to radically
alter the future of work in games and adjacent creative industries,
they are also a promising domain for investigating the impact of
these advances on young and emerging professionals.

For this study, we focus on Mass Digi’s Summer Innovation
Program (SIP). Operating since Mass Digi’s establishment in 2011,
SIP is a long-running professional development program based in
the USA that trains approximately 25 interns within a period of 11
weeks. Because of its exclusive focus on professional development,
SIP offers a fruitful ground to explore the reception of GAI in
the upcoming generations of the games industry. Every summer,
SIP hires rigorously selected, promising interns seeking to enter
the games industry. Participants of the program form teams and
create mobile games—from initial concept to publishing on an app
store—using the Unity game engine. These interns come from a
variety of educational and experiential backgrounds: from game
development to music production to philosophy. Regardless of
previous experience making games, they are expected to overcome
challenges and gain the skills necessary to accomplish this task with
a hands-on approach, rather than by direct technical guidance. SIP
has an extensive track record of teams launching fully developed
games, with links to previously launched titles available on their
website [1]. In this study we call our interlocutors—the SIP interns—
early career professionals because many are participating in their
first paid game development positions as part of the program. This
is especially important for SIP as the program has been designed to
encourage interns to see themselves and interact with each other
as professionals.

Foreseeing GATI’s potential disruption to the games industry
in the near future, the directors of the program encouraged the
2023 SIP interns to experiment with generative Al in their devel-
opment processes. From the perspective of the directors, this en-
couragement aligned with SIP’s overall mission and philosophy.
We conducted this study of SIP to understand how early career
professionals are conceptualizing Al in an interdisciplinary design
process. How, if at all, are they using GAI in their development
process? What harms or benefits do they identify in using this tech-
nology? How does their position as emerging professionals relate
to their perceptions and usage of this technology? We collected
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data for our study using qualitative research methods, including
semi-structured interviews and participatory observation.
The main contributions of this paper are:

o A framework that categorizes resistance to GAl among young
professionals in the program, as evidenced through observa-
tion and interviews. The major categories of this framework
are: 1) friction in workflow, 2) ethics, agency, and ownership;
3) usability, utility, and efficacy; and 4) imagined GAI futures.

o A set of implications for research, design, and pedagogy
that emerge from honoring young professionals’ resistance
to GAI and imagining futures that are responsive to their
concerns.

Taken together, we provide a snapshot of the formation of the
emerging professional culture at a time when GAI is being adopted
into many mature industries at a large scale: [6, 40]. As such, we
approach our participants’ responses not simply as reactions to a
new technology, but as active inquiries into the design potential
and limitations of GAL Our findings show that early career game
developers are trying not only to navigate new technical capabilities,
but also to develop ethical attitudes, investigate new workflows,
and develop fluency in Al technologies. These findings prompt our
recommendations for future study of emerging professional culture,
the design of GAI tools and media, and focal areas for teaching
about GAI in higher education.

2 RELATED WORK

We position our work relative to a) studies of sentiment toward
and adoption of generative Al in creative industries, and b) parallel
threads of scholarship in procedural content generation. Due to
the nature of the study, we focus on GAI applications that were
used in the program; our approach is not a comprehensive review
of GAI tool usage, but rather an exploration of the experiences
and reactions of GAI users as articulated in interviews and other
interactions.

2.1 Reactions to Generative Al in Creative
Industries

Especially following the public release of large language models
(LLMs) in Fall 2022, there have been a wide variety of reactions
to the role GAI can and should play in creative industries and be-
yond. There is significant concern regarding Al systems’ social
and environmental impact, as well as the underlying politics of
AT design, implementation, and advocacy [8]. Fischer argues that
GAI poses a fundamental threat to design and development due
to its embedded systemic biases, risk of plagiarism and misinfor-
mation, and its human and environmental costs [15]. Jiang et al.
find that artists identify harms to individual reputation, intellectual
property, and financial risk that the artist interns in our study also
report [25], and makes recommendations for policy change and
counter-Al technologies to counteract these harms. Specifically fo-
cusing on the game industry, Vimpari et al. find that professionals
are simultaneously excited, overwhelmed, and concerned about the
introduction of image synthesis to their creative practice [55].
Nonetheless, despite these concerns, a common narrative for
GAl is its potential to support and empower novice designers. For
example, the popular game Roblox is integrating generative Al tools
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to all aspects of their design tools [52], and Unity (one of the most
popular and commonly used game engines across all areas of the
industry) features generative Al plugins and assets that support a
variety of creative tasks, including textures, behavior, playtesting,
and audio design [51]. Within the field of software development,
a core part of the game industry, GAI shows promise in a variety
of contexts through automating test case development, debugging,
problem-solving, and maintaining legacy code [12].

Our study draws some parallels to production studies in games
research that look at the consequences of and responses to design
tools (e.g. [50, 57]). These studies are valuable explorations of how
games are produced, highlighting how environment, tools, and
practices result in game artifacts [5]. While we find these studies
valuable, in this study we are less interested in how various aspects
of production come together to form an artifact, and more interested
in how the addition of a particular type of technology disrupts
and reshapes personal and collective sense of professional identity.
While our research data comes from studying a game production
studio, the studio we study is an especially rich domain for studying
the impact of GAI tools because its history provides a reasonable
baseline for comparison.

Existing efforts to simultaneously address AI’s threat to society
and harness it for potential social and creative good have focused
largely on recommendations for improving Al tools. Weisz et al.
present design principles for generative Al that mitigate harm and
promote safe usage [56]. Lin and Long offer speculative design as a
promising approach for imagining positive Al futures [32]. Inie et al.
advocate for participatory design practices that bring the voices of
those impacted by Al into the creation of future technologies [24].

In this paper, we add our voices to those calling for inclusive and
just futures for A, and focus especially on how to translate concerns
about Al felt by the upcoming generation of creative professionals
into (a) productive future research trajectories, (b) approaches to
tool design that honor community resistance, and (c) educational
efforts that prioritize Al literacy, ethics, and development of new
professional and cultural norms.

2.2 Procedural Generation as a Lens for
Generative Al

The games industry and adjacent creative technologies already both
use and contribute to advances in Al There is a long history of the
use of Al tools in game development, both for supporting the devel-
opment process and integrating into play experiences [48]. Many of
the motivations for GAI in the industry—including reduction of la-
bor costs, enabling new business models, increasing access to game
creation, creating new game genres—are ones identified by Cook as
common motivations for studying Al in games [9]. Researchers and
developers have seen much success in bringing Al to bear on major
problems in the industry, such as cheat detection in competitive
games [26], as well as to improve common development processes
such as playtesting, bug reporting, and other labor intensive aspects
of game production [17, 42].

The area of game Al most relevant to GAI is procedural content
generation (PCG), which is the use of algorithmic approaches to
design artifacts for use in games [49]. PCG has often been used in
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games to automatically generate large amounts of content and in-
crease variety of content [21, 46]. PCG is also used for co-creativity
tools to assist with tasks such as level creation [30], and support
tools have emerged to make these systems easier to understand [10].
While PCG has proved a valuable method of content generation, it is
not without its criticisms. Creating a useful generator can often take
just as much, or more, work than a hand-crafted alternative [48].
Furthermore, developers have found limitations in the variety of
content generators are able to produce; players are often capable of
identifying patterns between generated content [47]. Generative Al
offers potential to expand the type of content that can be generated,
such as more complex generative audio and music used to increase
variety and interactivity of game music compared to non-generative
methods [44], as well as the range of users that can make use of
generators; producing content using GAI can take less program-
ming expertise than PCG, instead relying on prompt design skills
using natural language. Furthermore, given the prevalence of PCG
in games, it would be expected that many game developers would
be familiar with some of the common ramifications of partially or
fully-automating design processes. This makes games an especially
interesting domain to study reception of generative Al. And, as
game scholars ourselves, a way of thinking about generative Al that
is informed by PCG, especially views of PCG as a design material
[27, 49], has informed our positionality as qualitative researchers.

3 METHODS

For the duration of the internship program, a researcher (this pa-
per’s first author) was fully embedded in their studio. We used a
combination of fieldwork (Section 3.2) and semi-structured inter-
views (Section 3.3) and combined these data sources for thematic
analysis (Section 3.4). The time period for this study was May —
August 2023; during this time, a wide variety of off-the-shelf Al
tools were available for text generation (including code) and text-to-
image synthesis based upon natural language prompts. This study
design was reviewed and approved by Worcester Polytechnic In-
stitute’s Institutional Review Board, and all interns and directors
completed the informed consent process at the beginning of the
program.

3.1 SIP Program Description

Situating our study in the internship program allows us to study
perception, usage, and shifting professional perspectives on GAI for
a complete development effort across multiple disciplinary back-
grounds: from initial game concept development to publishing and
marketing.

SIP is operated by a team of three roles, along with an advi-
sory board. The Managing Director of Mass Digi oversees daily
operations of the program at arm’s length; after the first week of in-
troductions, icebreakers, and explaining the program, the Managing
Director’s role is mostly to make announcements, make sure there
are no glaring problems with the teams or their games, and subtly
guide teams down the path to success. The Executive Director has
little interaction with the interns, focusing more on administration
and event organization, while the Producer comes in on a semi-
weekly basis to assist the interns with organizing their time with
tools like Kanban boards.
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SIP hired 26 interns in 2023, assigned into 4 teams. Self-reported
demographic information from a survey sent out by the program’s
Managing Director- which was completed by 19 (out of 26) interns-
reveals that this group is more diverse than the games industry over-
all [28]. Within the cohort, there was representation from 6 unique
academic disciplines. Intern ages range between 18-31 (median age
is 21, mean age is 20). Of the demographic survey respondents, 8
interns identified as male, 4 as female, 6 as nonbinary, and 1 as
genderfluid. Interns were also asked to self-identify their race and
ethnicity in an open-ended question. 10 of the interns identified as
white and non-Hispanic; 2 as white and Hispanic; 1 as white and
Filipino; 1 as white and Middle Eastern; and 5 as non-white (among
them, 3 as Asian, 1 as Asian and Filipino, and 1 as Chinese).

Each team had a balance of members dedicated to art asset cre-
ation and programming, with members assigned based on academic
experience and background. Additionally, one intern was respon-
sible for providing the music and audio for all four teams, and
another intern was dedicated to the program’s marketing efforts,
including managing their blog posts and social media activity. For
scoping reasons, teams were required to make mobile games using
the Unity game engine, and they were advised to only develop game
mechanics that they had seen successfully deployed before.

The first four weeks of the program focused on introductions,
team formation, and pre-production. Throughout this time, the
teams pitched, developed, and playtested multiple game prototypes,
eventually choosing one to move forward with. Starting in the
fifth week, the teams moved into full production mode and were
expected to produce two builds of their game, deployed on mobile,
each week. During this phase, multiple playtesting groups were
brought in from the surrounding community, including school
children, college students, and program alumni. The penultimate
week of the program is branded “switch week,” where the teams
switch games and implement new features with unfamiliar projects.
The final week of the program returned the teams to their own
games, focusing on postmortems and wrapping up.

3.2 DPositionality Statement

While the SIP and the authors are both affiliated with Worcester
Polytechnic Institute (WPI), the SIP operates autonomously in terms
of its direction and facilitation from the department that the au-
thors are affiliated with. During the spring of 2023, prior to the
start of SIP, Al in game pedagogy was a popular topic in univer-
sity settings, and the mutual institutional connection led to the
manifestation of this research project. The research conducted by
the authors remains independent, and our research activities did
not interfere with SIP activities even though our conversations
with the directors revealed an alignment between our research and
the motivations of SIP. Furthermore, the embedded researcher is
himself a game developer and has an advanced degree in game
development, making his presence mirror the common appearance
of program alumni at SIP. Additionally, this allowed him to navigate
the cultural discourses underpinning the work of game develop-
ment in a collective setting such as SIP. Our institutional connection
with the SIP directors offered further opportunities for insightful
conversations, providing access to an insider perspective on SIP
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activities and motivations behind their decisions. Aware of the pro-
gram’s professional development concerns, we wanted to explore
learner-centered approaches to game pedagogy with GAL allowing
us to explore ethical questions such as those of transparency and
exploitation.

3.3 Observation and Fieldwork

The SIP places interns together in an environment where they live
and work as a community. This context encourages people to think
about game development, not only as an individual’s career, but
as a culture of collaboration and cooperation. The directors of the
program want the interns to see themselves as professionals and
develop associated behaviors in preparation for entering the games
industry.

Our research activities functioned as windows into this rich
community through which we could view the full depth of their
exploration as game developers. The research team was given access
to the Ryver communication server that was used by SIP 2023 to
make announcements, team discussions, and other day-to-day text-
based communication activities. Additionally, the research team
was given permission to do participant observation at the program’s
on-site workplace- located on the campus of WPI on a daily basis,
as well as any game-showcase or professional networking events
that were organized by the program’s organization. These events
included playtesting events where outside groups were brought in
to play each team’s games (these occurred in weeks 4, 7, and 10),
a networking and game showcase event (week 10), and the final
open house game showcase event (final week). Most importantly,
program participants were willing and excited to converse with our
embedded researcher about their experience in the program and
their thoughts on game development and GAL

The embedded researcher took daily field notes in the studio
environment, conducted interviews, and attended all events. Obser-
vation notes were chaotic at times, as the nature of the program had
interns scattered throughout multiple rooms; many teams stayed
in the main work area, but some worked at nearby tables or even
in their own studio setups; interns would stop by for a conversa-
tion, and suddenly get swept up by another development concern.
These notes included observed behavior, work practices, and roles
of people in attendance (such as visiting SIP alumni or a WPI public
relations reporter).

The focus of all recorded data was on professional activities
from a public-facing organization, and therefore the collection of
this data was expected to pose minimal to no risk to the research
participants. However, given the particular identity of the intern
participants had no significant impact on the research findings, we
decided to keep the identity of quoted interns anonymous.

Interviews with SIP participants and observation of the program
were the most effective research method due to the highly con-
textual nature of the games industry. Development practices vary
widely from workplace to workplace, and the workflows of indi-
vidual developers are difficult to be meaningfully quantified for a
comparison. The qualitative data gathered through fieldwork and
participant observation methods offers insights into our primary
concern in this study: how do game developers perceive, respond
to, and utilize GAI as part of their workflow and creative processes?
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3.4 Semi-Structured Interviews

Further supporting our focus on qualitative data highlighting the
experiences of the program’s interns, we used semi-structured inter-
views as an avenue for more structured responses. These interviews
allowed us to explore the same questions we sought answers from
in our fieldwork and provided an opportunity to view our inter-
locutors’ perspectives from a different vantage point. All 26 SIP
interns participated in these interviews, along with the managing
director of the program. Interviews with each of the four teams
with all team members present were conducted in the third week of
the program; team groups had just been assigned, and interns were
still getting used to their development processes. Starting in the
fourth week of the program, all interviews were individual. Supple-
mentary to the less formal interactions conducted in fieldwork, the
embedded researcher sent open requests for individual interviews,
and the response showed that many SIP participants were excited
to voluntarily discuss GAI further. In addition to the open call for
interviews, the researcher targeted interview requests to interns
who were identified to have particularly insightful perspectives due
to their role in the SIP or their work: this included two interns who
the director assigned to look into GAI uses, and interns with unique
roles such as the participants responsible for music and marketing.

Our interviews focused on GAI integration to workflow, prefer-
ences interns had for integrating GAI into creative processes; as the
summer progressed, and informed by emergent themes from earlier
work, we also explored interns’ general disposition and attitudes
toward GAI and their sense of its ethical implications for the games
industry and future careers. We used semi-structured interviews
with each intern, often with follow-up interviews following ob-
servation. The following questions were the template for initial
interviews:

e What is the game you are working on?

e Have you made any games in the past?

e Have you used generative Al for any projects in the past?

e What generative Al technologies have you used so far for
this game?

e How have you used generative Al in the process? If so, did
you find it useful?

e Do you expect to use generative Al for anything in the re-
mainder of your time in the program?

e How has the use of generative Al changed your experience
or differentiated from your expectations of this experience?

e Do you think you’ll use generative Al for making games in
the future?

In keeping with the nature of semi-structured interviews, ques-
tions often expanded beyond the list above, following the experience
and interests of the interviewee. Interviewees often volunteered
new lines of thinking and would be asked to expand on their per-
spectives. While most of the structured questions focused on what
the interns were doing and how they used GAI technology, many
interviewees guided conversations toward discussion of the impact
of the technology and ethical concerns. As some of these themes
began to emerge, we developed additional questions for follow-on
interviews:

e If you have avoided using GAI, why is that?
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o Ifyou have used GAI, did you have to overcome any concerns
you had?

e Do you expect employers to ask you to use GAl in the future?

e How do you imagine GAI could be more useful to you as the
technology develops?

Prompted by a disconnect between the observed perceptions
of the interns and those of the program’s directors—particularly
regarding the potential benefit of using GAI technology—these
questions shifted the focus from what the interns were doing to
why they were doing it. These questions eventually opened up con-
versations regarding the interns expectations of GAI’s integration
into work practices beyond their SIP internship.

3.5 Data Analysis

Individual and group interviews with the interns and program lead-
ers were recorded using a voice recording app on a mobile device.
20 interviews were conducted throughout the program’s duration;
4 of these were group interviews with the teams, 3 were with the
director of the program, and the remaining 13 were with interns
who volunteered-some of whom volunteered for interviews multi-
ple times, resulting in 10 unique interns across the 13 interviews.
All interviews had an average duration of 9 minutes (leading to
an average transcript length of 1,500 words for each) to allow for
minimal disruption of program activities. Recordings were then
transcribed using the Descript app and edited to verify accuracy of
the transcription.

It is important to note that these interviews happened as part
of the ongoing fieldwork. On a normal day of fieldwork, the inter-
viewer would be already spending several hours with the teams:
interacting with them, watching their work, having lunch with
them, or sometimes even answering their questions about game
design and programming. The interviews happened amidst these
interactions. For that reason, the interviewer was able to jump into
the conversation with focused discussions, leading to dense data.

A significant amount of contextual information became available
to the research team through participant observation during the
fieldwork. While the data collection from participant observation
did not generate quotable material for publication, these aspects of
our research provided critical context in analyzing the interview
quotes and played a vital role in forming our conclusions. The
experiences of our embedded research better allowed us to capture
the richness of perspectives conveyed in interviews, as well as
elements that could not be captured in the interviews.

Thematic analysis was done manually using Microsoft Excel [37].
It occurred in two phases. The first phase occurred while the pro-
gram was still in progress, and took the form of gathering data,
identifying quotes, looking at field notes, and coding the data. Each
week of the 11-week program, the research team performed an iter-
ative coding process— gathered field notes and interview data were
reviewed, discussed, and coded, allowing each week’s progress to
inform further interpretation of the data. A major milestone oc-
curred in week 4 of the program; shortly after the group interviews
in week 3, the research team observed that the experiences and
concerns expressed in these group interviews (differences between
programmers and artists, etc.) continued to be repeated in indi-
vidual interviews in following weeks. Reflecting on this caused us
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to shift our approach, focusing not strictly on tool usage but ex-
panding the research domain to consider the interns’ professional
development and future career visions. Towards the second half of
the program, as the practices of the interns became more ingrained,
new perspectives around GAI tools began to emerge, allowing us to
expand on our initial findings regarding tool usage. This dynamic
approach to fieldwork enriched our interview data, allowing us to
better capture the depth of the interns’” experiences.

The culmination of this first phase of analysis resulted in 73
quotes (average of 103 words) categorized by 1) the role of the
quoted individual and 2) recurring themes. Using an informal in-
ductive and deductive coding approach that privileges semantic and
experiential analysis [45], we identified four surface level categories
and used them as codes to tag our data: diverging perceptions of
GAT’s benefits, type of work (programming vs. art asset creation),
skills to benefit from GAI and discontent with GAL

The second phase occurred after the completion of the program,
allowing us to bring context into the data. We looked at conver-
sations with the program directors, documents from the intern’s
processes, and theory and research of others to refine our initial
thematic categorization. This helped us build a thicker interpretive
lens for making sense of the interview data. Our second round of
thematic analysis took a deductive approach, focusing on a question
that we had not initially expected to find as a recurring emphasis
across the interviews: doubts about GAI’s premise for the inter-
viewees’ professional work. Because of the tension between the
Program’s encouragement and the interns’ doubt, we conceptual-
ized this as ’resistance to GAI. Unlike the first phase’s inductive
approach, the second phase used ’resistance to GAI’ as a concep-
tual lens through which to view and interpret the interview data,
including the codes from the first phase. From these codes, viewed
through the lens of 'resistance to GAT’, we identified four themes
that we will discuss in ’Findings’.

4 FINDINGS

Most interns were eager to share their thoughts and concerns about
GAL Yet, our findings suggest that an overwhelming majority of the
interns were skeptical of the claimed benefits of using GAI in their
workflows, and that many even refused to use GAI tools for any part
of the development process despite repeated encouragement from
the program director. Some of the GAI applications used by SIP
interns include ChatGPT [38], MidJourney [23], Github Copilot [16],
and Dall-E [39]. Coding of the collected data resulted in four major
themes: Friction in Workflow (Section 4.1); Ethics, Agency, and
Ownership (Section 4.2); Usability, Utility, and Efficacy (Section
4.3); and Imagining Beyond Resistance (Section 4.4). Many of these
themes overlap at times; we reflect on the overall interpretation of
intern resistance to GAI in Section 5.

4.1 Friction in Workflow

Despite the program’s directors encouraging interns to use GAI,
the most common sentiment expressed in interviews was a general
skepticism about GAIL The interns were encouraged in the first
weeks of the program to utilize GAI tools for producing game
content and brainstorming, but many decided not to pursue it
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further than initial experimentation. One intern described their
experience working with MidJourney:

“I found that it does really well with more, not vague,
but more, like, emotion based, kind of, like, a general
vibe, I guess. So if you want it to say, like, ‘Oh, you
know, give me a painterly version of a photo of a dog
with some flowers in the background’ or something
like that, it would be able to do that really well, but
it struggles to do more specific, like, ‘okay, I want a
picture of a person, you know, facing the camera, but
looking over their right shoulder, holding, you know,
whatever the thing is. I found that especially when
you try to do different poses, it gets really confused
with, like, you know, you’ll get like three arms or
no arms, or an arm missing. So it seems to struggle
with that, and then just like, you know, obviously it’s
more of like a- I guess concept, just concept art. The
details, it still struggles on, if you need something
very specific”

The specific type of work being done and the GAI tools available to
assist in the workflow of relevant tasks resulted in various levels of
friction regarding SIP intern’s perspective and willingness to engage
with GAI tools. SIP programming interns found use in tools such as
GitHub Copilot [16]- a GAI software that assists programmers with
features such as auto-complete code suggestions. As one intern put
it,

“GitHub copilot is kind of the golden standard for that

kind of tool. Programmers on my team are already

using it, and I know of others on other teams that

are as well” Another intern discussed how GAI tools

were more useful than commonly used programming

practices such as searching Stack Overflow [13], a web

forum where programmers of all experience levels

ask questions and exchange helpful solutions: “I have

effectively replaced Stack Overflow with it when I

do code. Sometimes it’s faster than looking up Unity

documentation, sometimes it’s slower and it’s just

easier to Google search the exact function I need”

The use of this technology brought some ethical concerns at first,
but programming interns changed their perspectives over time.

“[The ethical questions don’t come up] a whole lot

anymore. When [the SIP Director] first brought up

that he wanted to encourage us to use [GAI] this

summer, there was some hesitancy. I know from what

I've heard, a lot of the artists still prefer to stay away

from it, either for ethical reasons, or just because it’s

not as good at concepting as would be useful. On the

programming side, I think we’ve kind of just accepted

it”
This acceptance of GAI tools for programming was expressed by
many of the SIP interns. One intern expressed they viewed pro-
gramming differently from art in the context of GAI:

“Personally, I see [code as] a solution; not really like
my own work, necessarily. It’s not as personalized as
art is”

Josiah Boucher, Gillian Smith, and Yunus Dogan Telliel

Unlike the programmers, interns creating art assets for their
games avoided using GAI for most of their work. One reason for
this is that art interns struggled to effectively find places to fit GAI
into their workflow. The integration into creative workflow was
especially a challenge because it was not always easy to translate
emotions the artists want to convey in a language that works for
generative Al:

“A good example would be that one of our [game con-
cepts] is a cyberpunk setting featuring crabs, and the
image generators that we used didn’t really know how
to draw crabs accurately. So, we just sort of got, like,
misshapen masses of crustacean limbs. And honestly,
the unsettling-ness of that [result] sort of rendered
its concept art uses null. It was hard to get something
that evoked the feeling that we were looking for”

Ultimately, for the artist interns, GAI-generated assets were not
game-ready, and often lacked consistency. As one intern put it:

“we need game-ready assets, and [these tools] just
can’t do that yet”

Where programmers were able to take the output of their available
tools and integrate them into their process, artists did not perceive
any use for the products the tools made.

4.2 Ethics, Agency, and Ownership

The most strongly expressed resistance to GAI came from artists
who had ethical concerns about topics such as copyright and art
theft:

“Ithink [the issue of copyright has] definitely made us
much more conscious of how we’re using [Generative
Al Tools]... Midjourney is not trained on just, you
know, open source Midjourney-owned images, so we
don’t feel comfortable using any of the images [it
produces] in the game.

These concerns prevented most artists from pursuing GAI-generated
art for their final products:

“I'would be surprised if any of [the SIP teams] include
any sort of Al generated art [in their games]. Because,
yeah, at this point in time, it’s just not... The legal and
online [aspect] is just too gray for any of us really to
feel comfortable using that sort of stuff. Especially...
if you’re making just kind of a hobby project, it may
be different, but [when] you’re putting it on the app
store where, even if we're not charging money for
this, it’s the possibility of making money off of it for
like ads and that sort of thing. And also just having
a published game with your name attached to it, [it]
doesn’t feel right to have art that you did not create
and also that you can’t even get proper credit for”

Artists also expressed viewpoints on data training and compensa-
tion practices:

“I don’t think that, as it is right now, it’s completely
ethical. I think that there should be compensation for
the artists and that [GAI training data] should only
have been scraped from, like, stock images or royalty-
free stuff. So, I support Adobe’s new program Firefly,
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but I'm not completely comfortable using Midjourney
[for] anything apart from, like, pre-production.”

Some artists offered further nuance to the context-specific con-
siderations of GAI tools by discussing phases of production and
what art will be included in the final product, reflecting on the
importance of artist agency and authorship across all areas of the
production process:

“I think there is [a distinction to be made between
using GAI in pre-production and using it in the final
product], because it’s the difference between making
a Pinterest board out of someone else’s images and
actually publishing those images as your own... To be
honest, I actually do have some issues with AI’s use
in pre-production as well. Because pre-production is
usually where artists are adding their own original
ideas. It’s where you’re figuring out the content of
the game. And that’s where storytelling and the, you
know, human experience in the art is most important.”

Another artist expressed a similar perspective:

“We all tested it out a little bit at the beginning, but

[my team members] were hesitant to move forward

with it just because of all the legal and moral issues

surrounding it. Yeah, so it didn’t move beyond the

‘just kind of experimenting and messing around with

it’ stage”
Additional questions arose regarding who actually benefited from
GAI tools, especially around corporate pressures. One intern shared
their outlook:

“I think it’s ultimately going to be detrimental to the
vast majority of artists and beneficial to a select few
companies who are obviously going to gravitate to-
wards it because it might mean bigger profits faster. I
can only hope that the amount of artists and, like, au-
dience opposed to it will be enough that the backlash
from using is great enough that companies won’t do
it”

4.3 Usability, Utility, and Efficacy
Additional resistance to GAI tools came from a lack of efficiency

and quality of GAI-generated art. As one artist put it:

“The amount of time that it took me to try and get
it to work ended up being more time than it would
[take] if I just drew it normally.”

This sentiment was expressed by many of the interviewed artists.

Concerns were also expressed about the usability of generated
products. Many of the artist-produced images used multiple layers
for in-game animations, as well as specific image resolution values;
qualities which the generated assets did not fulfill.

Artistic quality was also found lacking in generated results:

“As a writer, I hate to think of a future where games are
written by Al because, at least where it stands right
now, the AT has a very specific voice that it uses when
it generates content. And it’s awful, like, as a writer, I
cringe. Like, I'm sick of reading things generated by
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an Al because of the author’s tone it has. And I'm just,
like, this is- it’s just- it’s too verbose.”

Programmers, in contrast, found GAI tools to meaningfully assist
in their workflows, increasing efficiency and quality of their work.
“It’s definitely a time saver just in terms of kind of typ-
ing and sometimes just kind of thinking time. Being
able to just say: ‘Oh yeah, that looks right. Okay. is
a lot faster, sometimes, than actually planning it out.

So, there are benefits other than just people think it’s
new and cool”

Another intern programmer expressed how they learned how to
best use GAI for their own work, reflecting on the process of inte-
grating it into their practices:

“I think over [the past two weeks] while 'm working

on this, I've used it less and less for ‘write the entire

script’ and more for ‘Oh, write the specific function

that will, like, grab the nearest object of this kind from

this parent.”

Interns also expressed a shared concern that there are taken-for-
granted assumptions about GAI due to a desire to increase efficiency
of development tasks. Some interns rejected these assumptions after
their attempts to use GAI to create game-ready 2D assets:

“I just find it really difficult to use. You can’t really...
it’s really hard to adjust a lot of your images, and a lot
of the good images come from putting in [prompts]
like, ‘made on Art Station’, ‘made by This Artist’, ‘in
This Style by This Artist’. It’s just not something I
want to spend time writing the perfect prompt for
when I could just draw it

4.4 Imagining Beyond Resistance

Many interns who expressed resistance to using GAI tools were far
more open to tools that were trained off of voluntarily-provided
data. Adobe Firefly, which uses training data exclusively owned by
Adobe, was brought up by many interns in a positive light:

“The main reason that 'm hopeful about [Adobe Fire-
fly] is because all of the images that they’re using to
train the model are owned by Adobe/open source...
It sounds like they are not going to be running into
the same copyright issues that most, if not all, of the
other generative Al programs are getting into with,
you know, using people’s work without their permis-
sion... I think that even for that reason alone, that it’s
going to be more useful than any of the other ones”

Other interns reflected on the promise of such tools in terms of
impact on workflow. One showed the researcher features that were
listed on Adobe Firefly’s website, expressing an interest in their
ability to make repetitive or less artistically expressive aspects of
their workflow easier.
Another intern expressed interest in hypothetical tools trained

from a pool of their own work:

“I think one of the programs said that they would

like to be able to have [a feature] where, like, you

could upload a sketch that you’ve done, and you could

almost train your own program on your work. So, it’d
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be like, ‘okay, I have this set of all the artwork that
T've done in this one style. Now I'm going to do a
sketch” I would put [an unfinished artwork] into the
Al and it would be able to either line it or finish it
in the style of the other pieces that I've done so that
you could get, like, a really consistent style without
having to recreate the wheel for the other pieces that
you’ve done.”

Overall, context-specific tools that enhance the capabilities and
workflow of the worker, rather than tools that replaced the worker,
were also well-received. Many of the programmers found this to
be the case with existing technologies that are available, finding
workflow-assistive tools more valuable than workflow-replacement
tools:

“I definitely use [Github Copilot’s Auto-Complete]
much more [than Chat GPT]. I rarely actually go into
Chat GPT... but I find that when I do use it, it’s more
of like- it’s particular use case is kind of getting you
unstuck from a spot rather than just integrating it
into your regular flow... Sometimes it gives solutions
and sometimes it’s just kind of to bounce ideas oft”

One intern considered the future of GAI tools in the context of Pho-
toshop’s previously ground-breaking magic wand tool, reflecting
on how quickly new technologies become normalized in workflows
for reducing tedious activities:

“I'm most optimistic about the more niche tools... at
one point, the selective fill in Photoshop was brand
new- and I believe that uses some sort of artificial
intelligence or machine learning or whatever to select
something- and it’s just a little magic wand. At one
point that was like: ‘Oh my gosh, you don’t have to
manually select things. What is that?’ But now it’s
not something that we don’t really think about. You
know, it’s, ‘Oh yeah, you want to select the outline
of the shape, just use that tool” But, you know, no
one is arguing that using the select tool is not art.
Because it’s just one tool that makes repetitive tasks
[that artists can do] easier... It lets them focus on more
creative works than having to manually, you know,
like, click and draw and drag around something”

Another intern gave an example of an imagined but unavailable GAI
tool that could augment a specific part of their process, comparable
to Photoshop’s magic wand:

“I've seen other [GAI tools where] you can take a
sketch and you can upload it, and it will try to, like,
line the sketch for you... I think that sort of thing
could be really neat.”

Looking to their professional futures, the interns also expressed
mixed thoughts about how GAI would factor into their career
prospects. One artist did not expect companies to ask workers
to use these tools:

“I don’t think that employers will expect people to
use generative Al Just because, again, of all the legal
issues. Especially, you know, with companies making
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money, I highly doubt that they are going to want to
risk any sort of copyright issues with their product”

This was in contrast to the expectations of the director:

“What we're getting from the game industry is... as
long as we can do it without getting sued, we’re gonna
use [GAI tools]”

And the programmers seemed to accept GAI as an eventual in-
evitability:

“I know there’s some talk of the law kind of starting

to catch up to what the technology [does] and how

it’s advancing. But I think however that goes in the

future, it’s going to be a part of every programmer’s

life and I think those who aren’t comfortable with it

will probably get left behind in job searches and stuff”

5 INTERPRETING GAI RESISTANCE

Given the massive amount of media attention given to GAL we
were surprised to find the interns’ initial resistance and continuing
reluctance to use it. One key difference between SIP and a more
traditional professional workplace is the amount of freedom given
to the interns. While they were all encouraged to use GAI, there
was no requirement to do so. Developers in a games company may
be more strictly required to implement this technology into their
workflows and may be less resistant to doing so if they are used
to taking instructions at face value. This comparison is important:
primarily because of the space of experimentation and co-learning
provided in SIP, the interns were able to prioritize the process of
figuring out how to make this technology work for them, rather
than being forced to make themselves work for the technology.

We want to be clear that most interns explicitly expressed their
awareness of the possibility that the nature of their work will
change due to GAI in the near future. Some also believed that
those without the knowledge and experience necessary to leverage
this technology game may be left behind in professional contexts.
These could be enough reasons to embrace GAI without question.
Indeed, through the SIP, the interns had the rare opportunity to
explore this emerging technology in an environment where the pri-
mary benefit was their own professional development, rather than
being required to leverage GAI to increase or improve their work
output by an employer. Interestingly, though, the interns did not
view the opportunity in this way. The SIP director hoped to prepare
the interns for the uncertain future, in alignment with common
motivations for incorporating Al into the game design process [9],
but many interns interpreted the push for using GAI as motivated
by managerial concerns for efficiency.

A common theme across our findings is the skepticism the in-
terns feel toward GAL For many interns, the promise of GAI did not
match its payoff; while some found it useful for certain tasks like
predictive text for coding, the overwhelming perspective was that
GAI often produces imperfect or misleading results. This resulted
in many interns avoiding the technology entirely, claiming it would
take less time to simply handcraft the output they sought, rather
than working with a generator to provide something useable. This
was particularly true in the case of artists, who tended to view GAI
tools as designed to replace them; many expressed interests in hy-
pothetical or yet-to-be-released tools, such as Adobe’s Firefly, that



Is Resistance Futile?: Early Career Game Developers, Generative Al, and Ethical Skepticism

offered tools to assist their workflow rather than replace it. Even for
those who chose to use GAI tools, they found themselves needing
to check the result against their own knowledge or other sources;
this workflow simply aligned more closely with what programmers
already did.

5.1 Differences in Artists vs. Programmers

A major reason for the difference in experience for programming
interns as opposed to the artists is their underlying ways of think-
ing and knowing. Guzdial et al. have argued that, for many in
our interns’ generation, their consistent usage of digital tools and
algorithmically-mediated culture means they have a certain base-
line way of computationally thinking [18]. Computer scientists are,
through their disciplinary education, trained to understand their
craft as iterative and modular, and their workflow as one of breaking
down problems to solveable sub-problems. Their existing practices
of searching the internet for answers to complex problems translate
well to prompt engineering. But more broadly, they have ways
of thinking that align well with treating GAI as a problem-solver.
Artists, on the other hand, are trained in artistic and aesthetic ways
of knowing. Not only do they typically have less formal training
in computational thinking, but many are trained to think in ways
that sit outside computational thinking. Artistic ways of knowing
include perceptual awareness, creative interpretation, and qualita-
tive awareness [19]. Our fieldwork conversations with the interns
who identify as artists suggested a similar conclusion: almost all
of these interns identified a deep misalignment between GAI and
related computational methods, on the one hand, and sources of
artistic creativity and their creative workflow, on the other.

We posit that this is a reason why most of the SIP programmers
showed a greater affinity to benefit from GAI many of the pro-
grammers expressed that the currently available tools integrated
easily into their workflow, resulting in minimal friction. Contrarily,
artists perceived more vulnerability to lose jobs or to have a less
satisfying and meaningful experience in performing their work;
they also expressed that the tools at their disposal were simply not
designed for them.

Artists perceived the intent behind GAI tools as something to
replace them, rather than assist their process. In a similar study that
used semi-structured interviews with professional programmers in
the games industry, Pfau et al. [43] found that the developers they
worked with often approached AI techniques through the lens of
efficiency, effectiveness, and ease of use. This seemed to be one of
the major factors that separated GAI tools for programming from
those for art, indicating that specialized tools designed with and for
artists would benefit artistic workflows more than general purpose
ones.

5.2 Types of Ethical Concerns

A critical distinction between art and programming in the context
of using GAI tools in their workflow comes from their differing per-
ceptions of the ethics of professional identity. Programming interns
expressed that they viewed bits of code as a solution to a problem
rather than something that belongs to them, and therefore had
fewer issues using technology trained on data that may have been
scraped from the internet. As they began to see parallels between
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their typical workflow (which already involves incorporating code
found through web searches) and the affordances of GAI, their ini-
tial skepticism regarding the use of training Al models shifted. With
this shift, GAI stopped registering as a potential ethical problem for
their work even though some of them continued to acknowledge
ethical questions in non-programming applications of GAL

Artists had deeper ethical questions to grapple with because the
GAI tools they were considering produced the final product of their
work rather than a small piece of it. While many artists may look
to the work of others for inspiration, SIP interns directly expressed
legal and ownership concerns regarding the explicit use of others’
work for their own benefit and viewed GAl in this way. They did not
think that working on, say, Al-generated image would make it their
own creation. Although many in the game development industry
have found themselves in a popular hype in which GAI is being
‘imposed’ on them with an anticipation of increased efficiency, the
SIP interns actively responded to the possibilities and limits of GAI
tools. This suggests that GAI mattered not simply because of its
technical capabilities as tools, but mainly through its affordances
as materials in a meaningful design process. Unlike the popular
rhetoric of GAI that presents Al as a singular technological entity,
the interns encountered GAI primarily as instantiations in design.
Here, what we see is a blurring of the boundary between ethical
inquiry and design inquiry. Ethics becomes a design concern, and
design becomes an ethical question.

Many interns expressed positive views of GAI tools that might
have the potential to augment their workflows without breaching
perceived ethical boundaries. However, they were largely unwilling
or unable to imagine ways to use existing off-the-shelf tools in this
way. The tools that saw the most use and acceptance amongst the
interns, such as GitHub Copilot, were able to fit neatly into their
existing workflows, emulating and expanding the tools already at
their disposal. Amershi et al. [3] acknowledge the tradeoff between
generality and specialization, and most of the general-purpose tools
SIP interns explored were found to be lacking for their specific
needs. This finding mirrors other work in the field of Al for game
development; other successful cases are built for niche application
areas and tend to replace repetitive and/or monotonous aspects of
development [17, 42], or aspects that are difficult for humans to
solve without technology [26].

6 IMPLICATIONS FOR IMAGINING GAI
FUTURES

The SIP is a collective of young and emerging professionals from a
variety of institutions who are working in interdisciplinary teams
for an entire development cycle. Our study of this community
revealed predominantly a sense of resistance against the use of GAI
and skepticism over both its utility and appropriateness. In this
section, we explore the implications of their multi-faceted resistance
to GAI by viewing the SIP as a microcosm: 1) for the upcoming
generation of creative professionals, 2) for uptake of GAI tools in a
multidisciplinary community, and 3) for students studying game
design and development in higher education.

The resistance to GAI shown across all areas of the SIP is impor-
tant to integrate into our designs for the future of generative Al
GAI has differing amounts of friction for existing workflows in the
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field, introduces ethical concerns related to agency and ownership,
and remains difficult for this audience to use meaningfully. At the
same time, they are not closed to the entire concept of generative
AT; rather, there is a hopeful sense among the interns that there are
potential usable, ethically acceptable, low-friction GAI tools in the
future. Designing them cannot happen in isolation, however; the
community of potential users, how we educate this community to
think about and understand GAI, and how we design the tools are
deeply interrelated.

6.1 An Emerging Professional Community of
GAI Practitioners

After the public attention to general purpose GAI in late 2022 and
early 2023, most industries started to consider the implications of
workplace adoption of GAI. While some believe that it is still too
early to assess GAl-powered workplaces, consulting companies,
business magazines, and futurists are already trying to anticipate
the mid- to long-term consequences (e.g. [33]). From the perspective
of our study, these predictions look rather techno-determinist, as
they tend to focus on the individual user of GAI, overlooking the
cultural identities and values that shape a professional community.
For instance, the artists in our study, who might have a strong sense
of the distinctiveness of their artistic taste, tend to consider the
broader community of artists in game industry as their reference
point when they discuss the implications of GAI on their work.
Unlike the ‘methodological individualism’ of future predictions of
economic impact, the early career game developers we worked with
see their future connected to others in the industry.

But, why does this matter? If the significance of GAI for the
future workplace lies in its integration into workflows, game de-
velopers’ response to GAI with new sensibilities, attitudes, and
skills is especially important. The interns will become the first
‘Al-native’ generation of game developers. In their first publicly-
available games, they already were asked to engage with GAIL It
is very likely that GAI will become part of the work they do in
the games industry, an environment that will potentially not make
its usage optional. As we discussed above, their initial response
was not a full-scale adoption without a critique. If this serves as an
indication of their professional trajectories, they will navigate the
games industry landscape simultaneously with and against GAI.

Focusing on the study of communities and collectives, rather
than the individual developer, is ripe for future research. The study
of GAI in game development needs to take professional cultures
seriously in order to understand the emergence of new artistic and
technical practices among game developers. The focus on profes-
sional cultures is, of course, important to contextualize common
practices of tool use (i.e., why, how, and when a tool is or is not used
to do what task with what purpose), But, there is one more layer:
professional cultures also mediate design imagination in game de-
velopment. To what extent do GAI-developed images, videos, or
texts support experiences that game developers want their games
to generate? From the framework of game design, game developers’
shared vision determines what constitutes valuable experiences in
games. GAI will have an impact on these visions, but game develop-
ers actively filter such potential impacts through their interactions
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with each other in professional spaces from educational programs
to Discord channels.

6.2 Conceptualizing GAI as a Tool

What can emerging practitioners’ initial resistance to the uptake of
current GAI tools tell us about the needs for future GAI technolo-
gies? Large language models and text-to-image synthesis tools are
a burgeoning industry in 2023. General purpose tools such as Chat-
GPT have been used by 19% of US adults, with its highest usage rate
among 18-29 year olds [41]; furthermore, the availability of highly
customized tools continues to grow. The current hype surrounding
Al [7] may reasonably feed the cynicism some interns display in
their resistance to GAL We will eventually emerge from this hype
cycle, though, and it is important for us to create GAI technologies
that honor and are responsive to the resistance displayed by current
young professionals.

Much of the interns’ resistance to GAI is traceable to a resistance
to dominant ideologies and politics in the underlying technologies.
Current narratives of these tools as productivity-enhancers, time-
savers, and replacement labor [17, 42, 44] run counter to the values
held by this generation of artists, designers, and (with some excep-
tion) programmers. The commodification of the artworks produced
by both their peers and those in positions they aspire to via taking
their work without consent for training data further exacerbates
this divide [8]. Computational processes shape the way that we
think and behave [54]; we interpret the interns’ resistance to GAI
as a reflection of their skepticism about these new ways of thinking,
as well as their fear of GAI's dominance in the field. The interns’
comments—particularly comments by the artists who expressed
positive attitudes toward theoretical GAI tools that aligned with
their workflows and values—suggest that what is needed is, instead,
a future of GAI that honors the current practices and values held
by creators, including a respect for existing norms of attribution,
ownership, and creator agency.

The interns were often captivated by the language of “tools”, in
part in an attempt to deliberately distance themselves from the
over-hyped and over-ambitious discourse of GAI as a replacement
for human labor. This is a common rhetorical strategy not only for
the interns—and the authors of this paper—but for researchers as
well [53, 55]. There is no doubt that this is an effective response to
the current moral panic as it reasserts the role and place of ’human
skills’ in creative industries. Yet, tools are commonly viewed as pas-
sive, manipulable, and unthreatening, and, as such, the idea of ‘GAI
as simply a tool” does not help us understand the interns’ process
of ‘figuring out” how to work with GAL Thus, instead of seeing Al
’as a tool’, we propose an alternative framework that shifts to GAT's
role in design inquiries into the limits and possibilities of creative
expression in game development. This reconceptualization of GAI
as a medium for expression is already common in the procedural
content generation (PCG) research literature [21, 46, 48]. Treating
generators as materials or as media provides both an avenue for
empowering artists in creative expression and provides a richer
framework for conceptualizing the role GAI can play and the design
of technologies that creators wish to use.
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6.3 Integrating GAI into Game Education

The SIP interns are all current students in a variety of higher edu-
cation institutions in the northeast US, from a diverse set of majors
including game development, computer science, studio arts, music,
and philosophy. As of this writing, all are returning to their home in-
stitutions, continuing their education in an environment that—like
most of higher education [35]—is grappling with the role of GAI
in the curriculum. In this section, we explore the implications of
student resistance to GAI for educators, and make recommenda-
tions for how students could study GAI alongside the foundational
theories and core competencies of their respective disciplines.

With the exception of some of the programmers, who were capa-
ble of identifying similarities between using GAI and other forms
of searching for solutions, students largely rejected GAI as being
in misalignment with their process, resulting in concerns about
both utility and efficacy. Programmers noted using code generation
tools can be like a natural continuation of searching for code online,
which fits into two forms of common programming process: sys-
temic problem solving approaches [14] (i.e. searching for solutions
to well-defined problems) and bricolage [29, 34] (i.e. mixing found
code toward a workable solution). In exploring GAI in education,
focusing on processes—including developing new processes—that
align to existing GAI tools may allow students to best explore their
usage. While we do not advocate for this as a permanent and uni-
versal change in creative practice, it is important to give students
space not only to develop workflows and creative processes that
meaningfully incorporate new technological advances, but also to
reflect consciously on their own process and make informed deci-
sions about the one that best works for them. In an interdisciplinary
environment such as many higher ed game programs, there is also
the possibility to have students reflect and integrate processes from
different areas - for example, incorporating common workflows in
programming to the visual arts, or vice versa.

We note that the interns often integrated their comments about
ethical concerns with GAI with their practical concerns; this is es-
pecially notable for programmers, one of whom treated the ethical
concerns as ones that were easily overcome once they found utility
in the tools. Artists, in contrast, conflated their ethical considera-
tions with legal concerns, especially with copyright matters. There
is a need for more meaningful ethics education for GAI that spans
disciplinary contexts and provides students with clearer language
to support multiple ways of thinking about ethical and political
matters. This is important both for describing the current landscape
of GAI and supporting these young professionals in co-defining the
future of GAI in creative industries. While today they are largely
resistant and reluctant users of existing GAI technologies, they will
soon enter an industry where they co-create new tools and forms
of creative expression that use, respond to, and co-exist with GAL

The interns noted some uncertainty around how to effectively
use GAI tools, driving much of the resistance in terms of efficacy
and usability. The sample prompts students gave as examples of
both ineffective and unethical (e.g. referring to popular art websites)
were quite vague, and—while artists especially noted that it is faster
and more desirable to draw than to engineer a prompt—this still
points to a lack of developed skillset in prompt design. Since the
internship had such a heavy focus on producing quality work in the
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service of developing a publishable game, it is perhaps unsurprising
that the interns did not prioritize developing these skillsets further,
especially since there was an uncertain payoff to such effort. As
students are still developing their early vocabulary for their disci-
pline, there is the opportunity to integrate practical skills with GAI
such as prompt engineering, iteration on generated content, and
critical evaluation of content quality into courses that teach similar
skills (e.g. media history, iterative design, and critique).

7 CONCLUSION

What GAI in the games industry looks like in ten or twenty years
is surely a matter of speculation, yet it is important to document
the bottom-up efforts in the games industry to build sensibilities,
attitudes, and skills of a new professional culture. In this paper we
described a study of Mass Digi’s 2023 Summer Innovation Program,
where game development interns were encouraged to use genera-
tive Al tools to assist the process of developing mobile games. We
found that despite the hype around GAI in creative industries, the
adoption of GAI into game development in this program was not
straightforward. The interns resisted, negotiated, and reimagined
GAL as they learned to navigate the changing game design land-
scape. While programmers hesitated to integrate GAI tools into
their workflow initially, their viewpoint of the technology shifted
when they found practical, easy-to-implement methods to leverage
specific tools in support of their typical workflow. The artists, on
the other hand, grappled with more nuanced challenges; the GAI
tools available at the time for artists were focused on generating
the final artistic product, which the interns struggled to integrate
into their process without dramatically changing how they work.
These artists, however, expressed positive attitudes regarding hy-
pothetical GAI tools that contributed to their workflow rather than
replacing it.

We argue that it is critical the community take early career
professionals’ skepticism seriously, especially as their resistance
was primarily a response to their need to navigate the changing
game design landscape. When the interns expressed their skepti-
cism, their ethical commitments to fellow game developers and
the future of their profession were as important as their practical
concerns about usability, utility, and efficacy of GAI tools. As the
interns were looking for ways to make GAI work for their design
process (instead of subsuming their design process under GAI func-
tionalities), they were actively building components of an emerging
professional culture both with and against GAIL This new culture
blends the pragmatism of tool use, the ethics of professional be-
longing, and the creative agency of the developer. We see in this
emerging culture an implicit concern for a future that diverges from
prevalent corporate talk around AL Our analysis of the research
findings thus end with a framework for how to productively engage
with the implications of this emerging culture in the larger game
development community and game education in higher education
institutions.

7.1 Limitations and Future Work

The scope of the study was limited to this particular program;
though it draws students from a number of disciplinary contexts
and from different institutions, this is only a snapshot of a much
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larger, international cohort of university students preparing to enter
the games industry. The interns were not required to use GAI, so
it was not possible to gain insight into reactions to GAI beyond
the reasons for their continued resistance to the technology. And,
since the SIP strongly encourages interns to make games that fit an
existing mobile genre (for scoping reasons, as the games must be
published at the end of the program), we have no insight into their
perceptions or interest in using GAI as a mechanic or in support
of player experience [43]. Additionally, our investigation and use
of the term "GAT is limited to the GAI uses found in the program.
For example, the interns did not use video generation tools, and
there was only one intern who was responsible for audio content.
Furthermore, an investigation of this program cannot provide a
complete and clear assessment of the state of GAI tools in the games
industry, where development projects face commercial pressures,
extended project timelines, and a professional environment that is
not specifically designed to facilitate personal or collective growth.

It is our hope that our study can prompt additional inquiry into
the nuances of GAI and the nature of resistance to its usage in
early professional communities, especially as it relates to interdisci-
plinary contexts with different GAI usage patterns and interests. It
would also be interesting to explore the integration of more context-
dependent GAI software, especially in the arts, as new software
becomes available that better aligns with artists’ existing workflows
becomes available. Finally, we are conducting another study of the
use of GAItools in the games industry within well-established game
development processes at professional studios as an extension of
this research.

ACKNOWLEDGMENTS

This material is based upon work partially supported by the Na-
tional Science Foundation (NSF) under Grant No DGE-1922761. Any
opinions, findings, and conclusions or recommendations expressed
in this material are those of the authors and do not necessarily
reflect the views of the NSF. We would like to thank Monty Sharma,
Tim Loew, and all of the participants of MassDigi’s 2023 Summer
Innovation Program.

REFERENCES

[1] Massachusetts Digital Games Institute. 2023. Massachusetts Digital Games Insti-

tute. https://www.massdigi.org/.

Aakash Ahmad, Muhammad Waseem, Peng Liang, Mahdi Fahmideh,

Mst Shamima Aktar, and Tommi Mikkonen. 2023. Towards human-bot

collaborative software architecting with chatgpt. In Proceedings of the 27th

International Conference on Evaluation and Assessment in Software Engineering.

Association for Computing Machinery, New York, NY, USA, 279-285.

Saleema Amershi, Dan Weld, Mihaela Vorvoreanu, Adam Fourney, Besmira Nushi,

Penny Collisson, Jina Suh, Shamsi Igbal, Paul N Bennett, Kori Inkpen, et al. 2019.

Guidelines for human-Al interaction. In Proceedings of the 2019 chi conference on

human factors in computing systems. Association for Computing Machinery, New

York, NY, USA, 1-13.

[4] Janna Anderson and Lee Rainie. 2023. As Al Spreads, Experts Predict the Best
and Worst Changes in Digital Life by 2035.

[5] James Ash. 2015. Theorizing studio space: Spheres and atmospheres in a video
game design studio. In Studio Studies. Routledge, 91-104.

[6] Matthias Bastian. 2023. Gaming executives embrace Al tools with open arms.
https://the-decoder.com/gaming-executives-embrace-ai-tools-with-open-arms/.

[7] Emily Bender. 2023. You Are Not a Parrot And a chatbot is not a human. And a
linguist named Emily M. Bender is very worried what will happen when we forget
this. https://nymag.com/intelligencer/article/ai-artificial-intelligence-chatbots-
emily-m-bender.html.

[8] Emily M Bender, Timnit Gebru, Angelina McMillan-Major, and Shmargaret
Shmitchell. 2021. On the dangers of stochastic parrots: Can language models

2

=

[

[10

[11

[12

=
o)

[15]

— =
o)

(18

[19]

[20

[27

[28

[29

[30

[31

[32

Josiah Boucher, Gillian Smith, and Yunus Dogan Telliel

be too big?. In Proceedings of the 2021 ACM conference on fairness, accountability,
and transparency. Association for Computing Machinery, New York, NY, USA,
610-623.

Michael Cook. 2022. Optimists at Heart: Why Do We Research Game AI?. In 2022
IEEE Conference on Games (CoG) (Beijing, China). IEEE, IEEE, 560-567.

Michael Cook, Jeremy Gow, Gillian Smith, and Simon Colton. 2021. Danesh: Inter-
active tools for understanding procedural content generators. IEEE Transactions
on Games 14, 3 (2021), 329-338.

Sebastian Deterding, Jonathan Hook, Rebecca Fiebrink, Marco Gillies, Jeremy
Gow, Memo Akten, Gillian Smith, Antonios Liapis, and Kate Compton. 2017.
Mixed-initiative creative interfaces. In Proceedings of the 2017 CHI Conference
Extended Abstracts on Human Factors in Computing Systems. Association for
Computing Machinery, New York, NY, USA, 628-635.

Christof Ebert and Panos Louridas. 2023. Generative Al for Software Practitioners.
IEEE Software 40, 4 (2023), 30-38.

Stack Exchange. 2023. Stack Overflow. https://stackoverflow.com/.

Matthias Felleisen, Robert Bruce Findler, Matthew Flatt, and Shriram Krishna-
murthi. 2018. How to design programs: an introduction to programming and
computing. MIT Press.

Joel E Fischer. 2023. Generative Al Considered Harmful. In Proceedings of the
5th International Conference on Conversational User Interfaces. Association for
Computing Machinery, New York, NY, USA, 5 pages.

GitHub. 2023. GitHub Copilot. https://github.com/features/copilot.

Stefan Freyr Gudmundsson, Philipp Eisen, Erik Poromaa, Alex Nodet, Sami Pur-
monen, Bartlomiej Kozakowski, Richard Meurling, and Lele Cao. 2018. Human-
like playtesting with deep learning. In 2018 IEEE Conference on Computational
Intelligence and Games (CIG). IEEE, 1-8.

Mark Guzdial, Alan Kay, Cathie Norris, and Elliot Soloway. 2019. Computational
thinking should just be good thinking. Commun. ACM 62, 11 (2019), 28-30.
Joanne Haroutounian. 2019. Artistic Ways of Knowing: Thinking Like an Artist
in the STEAM Classroom. Converting STEM into STEAM Programs: Methods and
Examples from and for Education (2019), 169-183.

Maria Hartikainen, Kaisa Vaanéanen, Anu Lehtio, Saara Ala-Luopa, and Thomas
Olsson. 2022. Human-Centered AI Design in Reality: A Study of Developer
Companies’ Practices: A study of Developer Companies’ Practices. In Nordic
human-computer interaction conference. Association for Computing Machinery,
New York, NY, USA, 1-11.

Mark Hendrikx, Sebastiaan Meijer, Joeri Van Der Velden, and Alexandru Iosup.
2013. Procedural content generation for games: A survey. ACM Transactions on
Multimedia Computing, Communications, and Applications (TOMM) 9, 1 (2013),
1-22.

John Howard. 2019. Artificial intelligence: Implications for the future of work.
American journal of industrial medicine 62, 11 (2019), 917-926.

Midjourney Inc. 2023. Midjourney. www.midjourney.com/.

Nanna Inie, Jeanette Falk, and Steve Tanimoto. 2023. Designing Participatory
Al Creative Professionals’ Worries and Expectations about Generative Al In
Extended Abstracts of the 2023 CHI Conference on Human Factors in Computing
Systems. Association for Computing Machinery, New York, NY, USA, 1-8.
Harry H Jiang, Lauren Brown, Jessica Cheng, Mehtab Khan, Abhishek Gupta,
Deja Workman, Alex Hanna, Johnathan Flowers, and Timnit Gebru. 2023. AI Art
and its Impact on Artists. In Proceedings of the 2023 AAA/ACM Conference on Al
Ethics, and Society. Association for Computing Machinery, New York, NY, USA,
363-374.

Aditya Jonnalagadda, Iuri Frosio, Seth Schneider, Morgan McGuire, and Joohwan
Kim. 2021. Robust vision-based cheat detection in competitive gaming. Pro-
ceedings of the ACM on Computer Graphics and Interactive Techniques 4, 1 (2021),
1-18.

Rilla Khaled, Mark J Nelson, and Pippin Barr. 2013. Design metaphors for proce-
dural content generation in games. In Proceedings of the SIGCHI conference on
human factors in computing systems. Association for Computing Machinery, New
York, NY, USA, 1509-1518.

Shruti Kumar, Eva Kwan, Johanna Weststar, and Trevor Coppins. 2021. Diversity
in the Game Industry Report. Developer Satisfaction Survey 2021 (2021).

Annie Li, Madeline Endres, and Westley Weimer. 2022. Debugging with stack
overflow: Web search behavior in novice and expert programmers. In Proceedings
of the ACM/IEEE 44th International Conference on Software Engineering: Software
Engineering Education and Training. Association for Computing Machinery, New
York, NY, USA, 69-81.

Antonios Liapis, Georgios N Yannakakis, and Julian Togelius. 2013. Sentient
sketchbook: computer-assisted game level authoring. 8th International Conference
on the Foundations of Digital Games (2013).

Antonios Liapis, Georgios N Yannakakis, and Julian Togelius. 2014. Computa-
tional game creativity. 5th International Conference on Computational Creativity
(ICCC) 2014.

Lauren Lin and Duri Long. 2023. Generative Al Futures: A Speculative Design
Exploration. In Proceedings of the 15th Conference on Creativity and Cognition.
Association for Computing Machinery, New York, NY, USA, 380-383.



Is Resistance Futile?: Early Career Game Developers, Generative Al, and Ethical Skepticism CHI ’24, May 11-16, 2024, Honolulu, HI, USA

[33] Mckinsey and Company. 2023. What’s the future of generative AI? An early view [46] Noor Shaker, Julian Togelius, and Mark J Nelson. 2016. Procedural content
in 15 charts. https://www.mckinsey.com/featured-insights/mckinsey-explainers/ generation in games. (2016).
whats-the-future-of-generative-ai-an-early-view-in-15-charts. [47] Emily Short. 2016. Bowls of Oatmeal and Text Generation. https://emshort.blog/

[34] Alex McLean and Geraint A Wiggins. 2010. Bricolage Programming in the 2016/09/21/bowls-of-oatmeal-and-text-generation/.

Creative Arts.. In PPIG. Citeseer, 18. [48] Tanya Short and Tarn Adams. 2017. Procedural generation in game design. CRC

[35] Beth Mcmurtrie. 2023. ChatGPT is Everywhere. https://www.chronicle.com/ Press.
article/chatgpt-is-already-upending-campus-practices-colleges-are-rushing-to- [49] Gillian Smith. 2014. Understanding procedural content generation: a design-
respond. centric analysis of the role of PCG in games. In Proceedings of the SIGCHI Con-

Michael Muller, Lydia B Chilton, Anna Kantosalo, Charles Patrick Martin, and
Greg Walsh. 2022. GenAICHI: generative Al and HCL In CHI conference on
human factors in computing systems extended abstracts. Association for Computing
Machinery, New York, NY, USA, 1-7.

Katrin Niglas. 2007. Media Review: Microsoft Office Excel Spreadsheet Software.
Journal of Mixed Methods Research 1, 3 (2007), 297-299.

OpenAl 2023. ChatGPT. https://chat.openai.com/.

OpenAL 2023. Dall-E 2. https://openai.com/dall-e-2/.

Sabrina Ortiz. 2023. More developers are coding with Al than you think, Stack
Overflow survey finds. https://www.zdnet.com/article/more-developers-are-
coding-with-ai-than-you-think-stack-overflow-survey-finds/.

Eugenie Park and Risa Gelles-Watnick. 2023. ChatGPT: Few Americans think it
will impact their job in a major way. (2023).

Johannes Pfau, Jan David Smeddinck, and Rainer Malaka. 2017. Automated game
testing with icarus: Intelligent completion of adventure riddles via unsupervised
solving. In Extended abstracts publication of the annual symposium on computer-
human interaction in play. Association for Computing Machinery, New York, NY,
USA, 153-164.

Johannes Pfau, Jan David Smeddinck, and Rainer Malaka. 2020. The case for
usable ai: What industry professionals make of academic ai in video games. In
Extended abstracts of the 2020 annual symposium on computer-human interaction
in play. Association for Computing Machinery, New York, NY, USA, 330-334.
Cale Plut and Philippe Pasquier. 2020. Generative music in video games: State of
the art, challenges, and prospects. Entertainment Computing 33 (2020), 100337.
Johnny Saldana. 2021. The Coding Manual for Qualitative Researchers. SAGE
Publications Ltd.

ference on Human Factors in Computing Systems. Association for Computing
Machinery, New York, NY, USA, 917-926.

Olli Sotamaa and Jan Svelch. 2021. Game production studies. Amsterdam Univer-
sity Press.

Unity Asset Store. 2023. Generative Al Assets. https://assetstore.unity.com/?q=
generative%20AI&orderBy=1.

Daniel Sturman. 2023. Revolutionizing Creation on Roblox with Generative AL
https://blog.roblox.com/2023/09/revolutionizing-creation-roblox/.

Kevin Tang, Terra Mae Gasque, Rachel Donley, and Anne Sullivan. 2023. “It Has
to Ignite Their Creativity”: Opportunities for Generative Tools for Game Masters.
In Proceedings of the 18th International Conference on the Foundations of Digital
Games. Association for Computing Machinery, New York, NY, USA, 1-6.
Sherry Turkle. 2004. How Computers Change the Way We Think. The Chronicle
Review 50, 21 (2004), B26.

Veera Vimpari, Annakaisa Kultima, Perttu Hamaldinen, 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. arXiv
preprint arXiv:2302.12601 (2023).

Justin D Weisz, Michael Muller, Jessica He, and Stephanie Houde. 2023. To-
ward general design principles for generative Al applications. arXiv preprint
arXiv:2301.05578 (2023).

Jennifer R Whitson. 2018. Voodoo software and boundary objects in game
development: How developers collaborate and conflict with game engines and
art tools. new media & society 20, 7 (2018), 2315-2332.

Georgios N Yannakakis, Antonios Liapis, and Constantine Alexopoulos. 2014.
Mixed-initiative co-creativity. In 9th International Conference on the Foundations
of Digital Games. Foundations of Digital Games, Fort Lauderdale, 1-8.



