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[Abstract]

In this study, we aim to investigate the utilization of generative Al and the perceived efficiency at each
pipeline stage in small-scale game development. Little is known about where small-scale developers
actually use generative Al and what benefits and limitations they experience. A survey was conducted with
93 game-major student developers who had participated in a game jam or project-based development.
Utilization was concentrated in the programming and planning stages, where perceived time efficiency and
output quality were also the highest, whereas 3D art showed the highest post-processing burden and the
lowest quality satisfaction; perceived time-saving benefits and a high post-processing burden coexisted in
this stage. Stage differences were significant, while no significant difference in perceived efficiency was
found between the game jam and graduation-project groups. Usage fees and post-processing burden were
the main obstacles, and prompt writing and post-processing skills were the most needed support. Through

this, we suggest implications for small development teams and game development education.

» Key words: Generative Al, Small-Scale Game Development, Game Development Pipeling,
Perceived Efficiency, Survey Study
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I. Introduction
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II. Preliminaries

1. Small-Scale Game Development and Game

Jams
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2. Pipeline Stages, Tool Types, and Research
Gap
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Table 1. Summary of related studies by area
Area Studies Key findings
Developer / | [1][2][11][14] | Learner, indie-developer, and
production practitioner studies: workflow
studies change, adoption barriers,
creative control
2D graphics [3] Efficiency potential with style
consistency and copyright
constraints
Narrative / |[4][5][10][15] | LLM dialogue and game roles:
PCG LLM-integrated PCG and

established PCG taxonomy

Programming [61[7] Productivity gains in a
controlled task vs. slowdown in
mature codebases
Game jam / | [81[91[12][13] Rapid validation methods,

GenAl-assisted game-jam
production, Al learning through
game jamming

prototyping
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Table 2. Overview of the survey instrument

Section Content Response
format
S. Project context; generative Al Choice
Screening | use experience (branching)
A. Profile Completed projects, major Choice /
track, roles, Al tool types ever multiple
used (any purpose)
B. Tool types, purposes, Multiple /
Game-jam | perceptions of game-jam use 5-point
use (6 items); analyzed for
experience game-jam users only
C. Project | Team size, team-level use, | 5-point / text
use stage-by-stage utilization
D. Stage | Time efficiency, output quality, 5-point
perception | post-processing burden by
stage; attention check
E. Work Al-assisted time, estimated | Numeric / text
case manual time, open-ended
cases
F. Barriers Barrier ranking, future Rank /
/ support | attitudes (3 items), needed 5-point /
education and support multiple
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IV. Results

1. Respondent Characteristics and Tool Types
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Table 3. Respondent characteristics (N = 93)

Characteristic Category n (%)
Project context | Graduation project /| 36 (38. 7) /31 (33.3)/
Game jam / Other (28.0)
Major track | 3D art / Planning / 3 (39. 8) /24 (25.8) /
Programming / 2D |16 (17.2) / 14 (15.1) /
art / Other 2 (2.2)
Completed |None /1/2-3/4 or|15 (16.1) / 28 (30.1) /
projects more 37 (39.8) / 13 (14.0)
Generative Al Yes / No 65 (69.9) / 28 (30.1)
experience
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Table 4. Descriptive statistics by stage (M £ SD; Use
= utilization frequency, Time = time efficiency, Quality
= output quality, Post-proc. = post-processing burden:;
non-use excluded)

Stage Use Time Quality | Post-proc
Planning 406 408 = 359 £ 3.48 =
0.81 0.76 (64) | 0.83 (64) | 0.85 (64)

2D art 331 £ 379 + 3.28 = 3.85 £
1.09 0.93 (61) | 1.03 (61) | 0.81 (61)

3D art 331 £ 3.66 303 + 4,05 £
1.21 1.10 (58) | 1.09 (58) | 0.93 (58)

Programming | 4.31 £ 431 = 379 £ 353 =
1.00 0.74 (62) | 0.83 (62) | 0.94 (62)

Sound 3.05 = 372 = 342 = 3.36 £
1.36 0.97 (53) | 0.97 (53) | 0.94 (53)

QA / Test 258 £ 3563 ¢ 322 + 3.18 £
1.31 0.84 (45) | 0.93 (45) | 0.86 (45)

= Time efficiency WSS Output quality ~ BEE Post-processing burden

42 336
I I |

Planning Programming sound QAfTest

Mean score (5-point scale)
w N

Fig. 1. Perceived time efficiency, output quality, and
post—processing burden by stage (n = 45-64; 5-point scale)
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Table 5. Stage perceptions among direct performers
(M £ SD, n; abbreviations as in Table 4)

Stage Use Time Quality | Post-proc
Planning 433 + 430 = 359 £ 385 £
0.73 (27) | 0.72 (27) | 0.93 (27) | 0.82 (27)

2D art 3.08 £ 3.64 = 3.36 = 409 +
124 (12) | 081 (11) | 1.12 (11) | 0.83 (11)

3D art 3.69 £ 392 + 327 + 412 £
1.05 (26) | 0.93 (26) | 0.96 (26) | 0.82 (26)

Programming | 450 = 430 £ 400 £ 3.65 £
0.51 (20) | 0.57 (20) | 0.79 (20) | 1.09 (20)

Sound 343 £ 383 = 3.67 = 350 ¢
172 (7) | 1.17 (6) | 0.82 (6) 1.22 (6)

QA / Test 250 £ 325 = 3.50 = 4.00
1.38 (6) | 0.96 (4) | 1.00 (4) 1.15 (4)

Direct performers: respondents who selected the stage's
role in the multiple-response role item (PD/PM excluded).
Utilization n includes all direct performers; perception n
excludes those who never used generative Al in the stage
or did not answer the stage-perception items.

3. Comparison by Development Context and
Respondent Characteristics

AR 3175 44T 36| Hlule Table 63 2
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Table 6. Comparison between game jam and
graduation-project contexts
Item Game jam Grd.project Test
Art-track 19/31 (61.3%) | 17/36 (472%) -
respondents
Completed 17/31 (54.8%) | 8/36 (22.2%) -
projects < 1
Al-use 16/31 (51.6%) | 33/36 (91.7%) | Fisher p <
experience .001
Al-use 6/19 (31.6%) | 15/17 (882%) | Fisher p <
experience, .001
art track only
Al-use 10/12 (83.3%) | 18/19 (94.7%) | Fisher p =
experience, 544
other tracks
Efficiency 3.52 (n=15) | 3.97 (n=33) U=166,
composite p=.070
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Quality 3.32 (n=15) | 3.49 (n=33) U=235.5 5 Copyright / Use-case sharing, 45
composite p=.797 plagiarism, 34 (36.6) (48.4)
Post-processing | 3.56 (n=15) | 3.55 (n=33) U=2495, 6 Prompt learning cost, Copyright / license
composite p=.973 2 (23.7) education, 40 (43.0)
Small-team use | 4.44 (n=16) | 4.73 (n=33) U=211.5, 7 Ethical reluctance, 17 | Tool practice training, 35
intention (F3) p=.176 (18.3) (37.6)
A% Edol me ume 1) Bel ot PYBAC) o BENN - 9322 e I A
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4. Obstacles and Needed Support
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Table 7. Major barriers and needed support (N = 93,
multiple responses)

Rank Barrier, n (%) Needed support, n (%)
1 Usage fees, 69 (74.2) | Prompt writing, 60 (64.5)
2 Post-processing Post-processing skills, 60
burden, 50 (53.8) (64.5)

3 Output quality Paid-tool support, 58
variance, 48 (51.6) (62.4)

4 Style inconsistency, Pipeline integration, 48
41 (44.1) (51.6)
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