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ABSTRACT

The rapid development of generative Al technologies is creating new opportunities for design ideation and
human-Al co-creation (HAIC) in the fashion industry. This study evaluated experiences associated with generating and
utilizing generative Al-based visual stimuli in fashion design ideation and examined the characteristics of resulting
creative outcomes. An exploratory mixed-methods approach was employed with 10 fashion design students who
completed the same design task using Midjourney and Pinterest. Data were collected through design experiments,
surveys, in-depth interviews, and expert evaluations. The findings indicated that generative Al-based visual stimuli
functioned as interactive resources supporting cognitive exploration during ideation. Participants perceived generative
Al as a useful tool for quick visualization and idea exploration, enabling the visual development of abstract concepts
through simple prompt inputs. Participants also engaged 1n iterative processes of refining prompts, transforming
images, and regenerating design ideas. Furthermore, survey and interview results showed positive evaluations for
usability and perceived value, whereas predictability, communication satisfaction, and sense of accomplishment
received lower ratings. Repetition and unpredictability in output emerged as key characteristics of the generative Al
experience. Some participants regarded these features as obstacles, while others viewed them as opportunities for
unexpected visual combinations and new design possibilities. Expert evaluations showed higher levels of design fixation
in the Pinterest condition, whereas the generative Al condition demonstrated lower fixation levels and several highly
creative cases. However, the median creativity scores were identical across conditions, suggesting that the creative
advantages of generative Al should not be generalized. Additionally, differences between expert evaluations and
participants’ perceptions of creativity indicate that evaluative perspectives can lead to varying interpretations of creative
outcomes. Overall, the findings indicate that generative Al and online curation platforms support fashion design
ideation in different ways. Generative Al can complement existing visual reference resources by providing a supportive
environment for iterative exploration during ideation. The findings highlight the importance of considering user

experience alongside design outcomes in HAIC contexts.
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{Table 1> Overview of Evaluation Metrics Used in UX and Al-Driven Interface Research

Research Author, Evaluation Dimension

Area Year
Usefulness Effectiveness, Prg@uctivity. Utility, Control, Facilitation, Efficiency,
Adequacy, Reliability
Ease, Simplicity, Friendliness, Streamlining, Flexibility, Effortlessness,
Lzl(l)gii Fase of use Intuitiveness, Consistency, Acceptability, Recoverability, Dependability
Ux Ease of learn | Learnability, Memorability, Clarity, Proficiency
Satisfaction Satisfaction, Advocacy, Enjoyment, Alignment, Excellence, Attachment,
Pleasantness
Albert & Usability Complegity, Ease of use, Integration of functions, 'Consistency, Speed
Tullis, of learning, Cumbersomeness, Awkwardness, Confidence,
2022 Learnability | Need for support, Need for prior learning
Presentation | Interaction design, Unobtrusiveness, Adaptivity, Spatial stability, Locality
Intelligent Hartmann, | Competence |Few usage data, Changing user behavior, Accuracy, Predictability
User 2009 Trust Controllable behavior, Intelligibility, Privacy, Interaction frequency,
Interface Task complexity, Average interaction costs

Jameson, | Switching, Teaching the system, Narrowing experience, Aesthetics & timing,
2009 User learning, Interaction control, Privacy, Predictability, Performance

Oh et al Useful, Easy to use, Easy to learn, Effective, Efficient, Comfortable, Communicative,
HAIC 2018 * | Fri- endly, Consistent, Fulfilling, Fun, Satisfying. Predictability, Comprehensibility,
Controllability

G ted . . . L
) gnera © Expressiveness, Diversity, Accuracy, Excellence, Distinctiveness
Al Kim, 2023 image
Design Al function |Lexical Consistency, Recognition, Algorithm, Feedback, Usefulness

Park, 2024 | Aesthetics, Efficiency, Functionality, Usability, Symbolism, Diversity, Formative quality
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Fashion Design Ideation Search-based : Pinterest
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<+ Evaluation
e
Creative Outcomes | i Suveysnterviens T nterpretivelink
OUTCOMES : Design Fixation & Creative Score
{Fig. 1> Analytical Framework
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2 PAEE A" A AHAA HA st AEL 9 Al =+ AHE 99 Rizz &
ol& TIARl AFHES] FH EAE sk &l Bertola(2025) ¢ A tjaele 918 Al Hlw
AA ] AR AR AR E Ak A T& #2ste (Table 29 o] olv|A FH, +
43 AlY AL AY-71e AFAd o2 7] 3 Aol AHEA, FH2 ¥MF 58, HAIC 7HsA4
wele] A2 S40] Uelue] B 7l @ & /1SR Y(DALL-E), WEAY, Aol
st Bl e Agae 284 A42  (Ruway)® FHECE Aadth o 3 598
ggan oy, B Ave W 09 BA4 9% 4 ZEZES 9N o 94 289 29
WA AFAE 4F A0t ohIEE AR 4 d, 234 TE A4H $HE SN A §
do) st AR 54 2o BRNS BAHS Fex B A% A70in et al, 2024 Jin &
2 =93te ¥ 24E& o Lee, 2024: Rizzi & Bertola, 2025)914 % A¢ &
2 BEE v YE MEAUES AF 4Y =7
1A CIRlel WA AlE 2 Agadt. Lol Feold AELRE B
HY2ES BEeAT AHYLES Woi@ o
ki T+ 135 O 1A W =2 237
A oA AR A EE SHS gy gojge A9 A g, $a oluA 3
3] R ek 13 X d =].o3 ]
E— %ézﬂ %:]H—E /\Eu 71{:}‘7]—X]'E }“j%ol‘)\/\Q'. é ;;(j. 7]1(_5__% H]—El'oi I:]X“I_O]Hr:_o] 0]—0]1_;]01% E]U_
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=4 Aldol WG A2A ojn) wAd YFan
2 (Kim, 2002), AN 9 A4 A7 e
(Kim, 2002: Kim, 2024: Lee, 2021: Patton, 2015)
o A7k WA NE(U~102)e] o o Fotz
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(Table 2> Evaluation Criteria and Comparative Assessment of Generative Al Tools

Evaluation Criteria DALL - E Midjourney Runway
Image Quality - Photorealism Hich@ 0@@®O© Very Hich@ @@ 0@ High@® @@® O
Control over Composition & Pose| Very Hich@@@@®® | Very Hich@@@@®® | Medium - High@ @ @@ O
Fashion Style Expressiveness Medium - High@ @@@O | Very Hich@ @@ @®® | Medium - Hich@ @@ @ O
Material and Silhouette

Medium - High@ @ @@ O High@ 00 @O Medium - High@ @ @@ O

Representation
Ease of Use Hich@ 00® 0O Hich@ 00@® 0O Medium - High@ @ @@® O
Variety in Content Creation Very Hich@® @@ @® Very Hich@ O@@®@® Hich@® @@®® O
HAIC Potential Hich@ @@ O Very High@® @O @® High@ @@@® O

* Reconstructed by the researcher based on Rizzi & Bertola's (2025) evaluation framework for Gen-Al tools, with
criteria adapted to the context of fashion design ideation and fashion image generation.

nEAYe AHHETL ALY 259 A4 B ANZHE &3 1029 F4 AZke Fodste] Q1A
A 2eA ME g8 SAs AU des A 1AL gststy A& Fd wE Fgs
B3I oleldk Aol tiapel Y #golA of BIRAE FEAT ¥ A+ (Jansson &
o] AA A Azt ofojrio] M W, FejF A Smith, 1991)ll WEW A|Z2 250 oJgk sk
FE JFS vF F AE 8RICE =oHI 2 F aie @)1zl s AAG] o
At olddl & AFelAe= AHHAZEE AAIF HAR 2 A7 74 AR o) FAde]
Al 718k N ZHH 2= &8 A3 54% <lalst BAE ¢stety AY 7HAo] A=A dold o
71 S1gk s A Hx 202 SEesith BT F AE AR 891 AY 2 FJFA F
A YAl BF AP (Table 3)¢] A= %9 A3l (Campbell & Stanley, 2015: Wickens
AAEAT AF A& A A7 F7EREEA & Keppel, 2004) & A7) 9 HEH 45
oF 304 ot AF WH, AIAETL, 1T 2 ux e AAFHJG vEo], Awrt FoY Hrt
Al W FAIE HFE HEAY &8 F& A Al AIE Wl A7 B AEste] Y a3t
BHetal ol AY AHEE Be HAEs I 7 EAEE SR 2F 270 el Ao ddA 733
olF, IHAEL YT Ul AdE F A F = EZFdte ve A7 fl=S stk olH e
g, ¢ M vEAY, g M AHYRE A A5 F3 R Ol Y Hge s 7]
A FHE A YAl A5s ARE A o 3 @sl(thinking-aloud) #g< Waste] &4
RS ATt o] HgA BT F e T A5Z g8k
& %2 Aol a3 vz axE Hisker] 99 A4 Hal By AR FES Al
o #3 3}(counterbalancing) A< 4 7+ 10% 5£3(2025-26 F/W #jd E-EE @tgst A&
o] &7A 71Zke AR Ak Jes 7& 7Fegk A gale wet 2xE FAE 2R
AE ol 23 Fd SAE WA AP E stal, ZRZES AN 719Eg AAIY 74
M, 54 EHEFE HA ARST we 2R 5 (A, B)& HIEAYUE T3 A4, AHHZE 7]
Ae AT AR HFS FASAT #Y 7l A= AAS T 24z 1004 F 20709 A7
= HARD AR B 1A A AT A (Chol et A5 R ol EUE A UARIE i
al, 2024)elA =4 7+ ¥IE 98 AT &A ato] g4 Fato] flo AAATE TRl WY
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{Table 3> Procedure and Structure of the Fashion Design Ideation Experiment

STEP A Group B Group
STEP 1 Researche; Briefing ‘ '
30 min - Explanation of Worksheets I & 1II and design brief
- Introduction to Midjourney and hands-on practice
Reference Generation: Worksheet [ Reference Collection: Worksheet I
STEP 2 |- Topic selection and keyword listing - Topic selection and keyword listing
30 min |- Prompt writing (using 5 keywords) - Prompt writing (using 5 keywords)
- Generation of 10 visual stimuli using Midjourney | - Collection of 10 visual stimuli using Pinterest
STEP 3 |Fashion Design Development: Worksheet II Fashion Design Development: Worksheet II
90 min |- Ideation and sketching of 3 outfits - Ideation and sketching of 3 outfits
Break (10 min)
STEP 4 |Reference Collection: Worksheet I Reference Generation: Worksheet [
20 min |- Collection of 10 visual stimuli using Pinterest - Generation of 10 visual stimuli using Midjourney
STEP 5 |Fashion Design Development: Worksheet II Fashion Design Development: Worksheet II
90 min |- Ideation and sketching of 3 outfits - Ideation and sketching of 3 outfits
o] #5E ¥ 7t IFS #HYS wAE FIYsid al, 2018: Park, 2024)& EXE A4, 744
Zbzk 34 F 6] A tARlE =&k & = AAE F2 A 7HA e 578 A 30
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(Table 4> Intraclass Correlation Coefficient (ICC) Results
Measurement Type ICC 95% CI (Lower-Upper) F(dfl, df2) p-value
Design Fixed 0.952 0.932 - 0.968 20.893 (59, 826) < .001
Creativity 0.764 0.655 - 0.847 4.242 (59, 236) < .001
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(Table 5> Fashion Design Prompt Design

Sustaina- . . . S /| Midj
No. us'z.nna Style Item Silhouette/Detail | Material/Color | Cultural cenfe (louney
bility Framing | Command
. workwear, Loose fit, .
Natural Vlntage. coat, worn/faded, Cotton, F ading Ralph
1 ) Classic, . Denim, Runway -
fiber trousers, Padded, vintage- . . Lauren
Farmers . Vintage White
tops, jeans washed
Ethnic Re- Long Butte'r fly motif, .
Nature- |. . . Flowing drape, Natural colors, | Eskimo
2 . interpretatio | one-piece A . - -
inspired ) Coral-like Pastel tones | Clothing
n, romantic dress .
silhouette
Vegan Cropped A-line, Bustle Cherry color,
8 o Romantic, PP silhouette, Puffed | Vegan leather, . Full Body .
3 | Convertible blazer, Asian --ar 2:3
. Modern ) ) sleeves, Square Organza, Photo
fashion skirt, shirt .
neck Diamonds
Metallic
.ECO_ Futuristic, Suit, Sﬁructured Tweed, Pearl, Runway,
friendly, . silhouette, Black, --aspect
4 . Classic, Jacket, . Chanel under .
Circular Elegance Cape exaggerated Midnight blue, chandelier 2:3
design g b shoulders Moonlight
silver
Avant- Wool 1 Aline, Sculptural Cherry Editorial
Natural coat, . Lacquer, . --v 6.0,
5 . garde, silhouette, . - fashion .
fiber L blouse, . Premium . —ar 9:16
Minimalist . High neck image
skirt lacquered wool
6 Nature Avant- Jacket Gesture of Red, natural ~ Artistic ~
symbolism garde withering flower flower tones pictorial
Timeless, . Asymmetric Translucent Fr'OHt
Recycled . . Skirt, . . View,
7 ] Minimalism silhouette, Balloon | vinyl, neutral - . -
vinyl shoes . Flying
Dreamy volume white .
motion
Comme
Nature- FW Tailored/deconstruc | Cherry red, des B§r11n --aspect
8 inspired B outfit, ted structure Burgund Gargons. night 2:3
P tailoring gundy Noir street '
Key
. Modern, . .
9 Sustainable Minimal One-piece | Bulky, Structured, | White tones, |Japanese Full --aspect
“ | glass craft . dress glass flower details Blue glass Kintsugi | Body Cut 2:3
Artistic
Upcycled,
Eco- . Bulky ruffled, Cherry
. Minimal, . Lacquer,
10 | friendly, . Dress Strong line, . - - -
. Romantic Eco-friendly
Circular Festooned .
. material
design
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INPUT & 1
PROMPT DESIGN

Partidpants define a
design topic based on
the design brief and

 Item / Silhouette
# Material / Color

. Sczanef me\ng/.»"'
» Al agent commands

#Cultural / Brand referende

1

INITIAL IMAGE GENERATION

~"= Different visual interpretations

AI-DRIVEN VISUAL STIMULUS GENERATION

PROMPT REFINEMENT
Al system generates multiple

image outputs base_d_pm‘he

" Refinement methads:
» Keyword modification

input prompt.-- . oversl « Parameter tuning
Typ\c’ql,atltput: concept « Image variation / remix
= 4 fenerated image variations

- relevance

—

KEYWORD-BASED IMAGE | SIMILAR IMAGE
IMAGE SEARCH EVALUATION|*  EXPLORATION
" Search visual references on L
ey . Overall
Partarest using keywords ¢ |J  METADATA & TAG
- . concey A
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~ relevance NAVIGATION
;
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= L J

Repeated
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generation & B 1 WS A
VISUAL
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{Fig. 2> Visual Stimulus Selection Process for Design Ideation
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{Table 6> Fashion Design Ideation Using Midjourney and Pinterest Visual Stimuli

Group

A 01 04 05 07 09

Mid-
journey

Designs
from
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Pin-
terest

Designs
from
Pin-

terest
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(Table 6> (Continued)

Group

B 02 03

06 08 10
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{Table 7> Participants’ User Experience and Attitudes Toward Al-Generated Visual Stimuli as a Tool for Fashion Design

Ideation

Dimension Item Mean | S. D.
Al is easy to use. 5.1 | 2.23358
Usability | Al is easy to learn. 6.0 | 1.05409
Al is a controllable tool for ideation in fashion design. 5.5 | 1.08012
I am satisfied with the fashion designs generated by Al 4.7 | 1.33749
[ am satisfied with the functions of AL 5.2 | 1.68655
Satisfaction Al is a familiar tool for ideation in fashion design. 4.7 | 1.70294
Al is a tool that can provide a sense of achievement in fashion design ideation. 4.1 | 2.02485
Al is an enjoyable tool for ideation in fashion design. 5.7 | 1.63639
Al is a satisfying tool for ideation in fashion design. 45 | 2.06828
The fashion designs generated by Al effectively express the intended emotions 4.3 | 1.33749
Al clearly represents fashion design ideas. 45 | 1.50923
) Al expresses a variety of fashion designs. 4.0 | 2.00000

Quality ) . .
Al expresses creative fashion designs. 4.2 | 2.04396
Al generates fashion designs that match the content of the input prompts. 4.6 | 1.50555
The fashion designs generated by Al are of high quality. 4.1 1.19722
Al is a stable tool for ideation in fashion design. 5.1 1.37032
Reliability | Al is a tool with predictable outcomes for ideation in fashion design. 4.2 | 1.13529
Al is a tool that produces understandable outcomes for ideation in fashion design. 55 | 1.43372
Al helps generate creative fashion design ideas. 5.0 | 1.33333
Al is a useful tool for ideation in fashion design. 52 | 1.31656
Perceived | Al is an effective tool for ideation in fashion design. 52 | 1.22927
Value Al is an efficient tool for ideation in fashion design. 55 | 2.01384
Al is a comfortable tool to use for ideation in fashion design. 54 | 1.77639
Al is a communicative tool for ideation in fashion design. 4.4 | 1.95505
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{Table 8> Thematic Analysis of Interview Responses on Al-Generated Visual Stimuli for Fashion Design Ideation

Category Core Meaning Participant Initial Codes
A f Al desi Al bility,
Perceived Al Potential | ~ o cnes OF Abasa desien | 0 7 g - usablity
tool visualization
Al ) Prompt-based Awareness that output Prompt importance,
Perception . . 2, 6,8, 9 . .
d Understanding depends on prompt input unpredictability
an
B Perceived Technical Recognition of structural errors Structural limitation,
Understan A o 5.8, 9 o
ding Limitations and repetitive outputs repetition
Emotional Response Feelings of interest or threat 3,7 Job 1n§e§ur1ty.
curiosity
Perceived Visual Detailed and accurate . .
. . 1,4, 9 Detail expression
Precision rendering
. . Creativity,
User Interest Creative Expression Unexpected and novel outputs 6, 8, 10 . .
unpredictability
Experiential Engagement Enjoyment during use 2,7, 8,9 Fun, engagement
Personalization Potential Possibility of tailored outputs 5 3 Personalization
Smooth Process Efficient workflow support 1, 4,6, 7, 10 Efficiency
r.O(.:eSS Limited Expansion Difficulty expanding ideas 2,8, 9 Limited ideation
Efficiency
Technical Friction Difficulty controlling results 3,5 Control issues
Rapid Content Generation Rapid output production 4,5, 7, 10 Speed
Creative Limited Diversity Repetitive outputs 3,8, 9 Repetition
Support for Results depend on prompt
Ideation Input Dependency quality 2, 6 Input dependency
Mixed Evaluation Context-dependent usefulness 1,7, 9 Partial effectiveness
Idea Expansion Broadening thinking 4, 10 creative expansion
Reuse Detail Enhancement Refinement of design elements 1, 2 detail enrichment
Intention Limited Creativity Not beyond expectation 5, 8,9 creativity limitation
Moderate Effectiveness Partial usefulness 3, 6,7, limited contribution
Recommen- | Strong Reuse Intention High willingness to reuse 4, 5, 6, 10 strong reuse intention
dation Hybrid Use Combine with existing tools 1, 3,8, 9 complementary use
Intention Conditional Use Limited or situational use 2,7 selective use
Al Advantage Creativity and iteration strength | 2, 4, 7, 8, 9 Al strength
C ti Online Platf
ompara‘ Ve fine atiorm Diversity and realism 3,5 6,9 traditional advantage
Evaluation Advantage
Complementary View Use depends on purpose 1, 10 hybrid perspective
Al Satisfaction Creative and novel outputs 2,3, 4,8, 9 Al satisfaction
Outcome Online Plath
Satisfaction nune rlatiorm Realistic and applicable designs| 1, 5, 6, 7. 10 | Pinterest satisfaction

Satisfaction
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(Table 9> Relationship Between Visual Fixation and Creativity in Fashion Design Using Visual Stimuli from Midjourney
and Pinterest

. . . Design Fixation Creativity
Participant Fashion Design
Mean SD Mean SD
1 2.6 1.06 2.2 0.84
Midjourney 2 25 0.64 3.0 0.71
3 15 0.83 4.2 1.30
o 4 4.1 1.25 5.6 0.55
Pinterest 5 4.8 0.77 3.8 1.64
6 6.4 0.63 6.2 1.30
7 2.7 1.28 4.4 1.52
Midjourney 8 4.9 1.55 5.6 0.89
0 9 2.8 1.86 5.6 1.14
10 3.2 1.82 5.4 1.34
Pinterest 11 44 1.45 3.0 1.00
12 5.3 1.53 4.8 1.79
13 2.5 2.17 5.2 1.79
Midjourney 14 3.9 1.94 4.8 1.30
03 15 24 1.45 5.2 0.84
16 6.1 0.83 3.6 1.14
Pinterest 17 4.7 1.03 1.6 1.34
18 4.7 0.98 2.8 1.10
19 2.2 1.08 4.6 2.30
Midjourney 20 1.9 0.99 6.4 0.55
o1 21 3.1 1.10 3.0 1.41
22 5.9 1.13 3.0 1.64
Pinterest 23 5.1 1.87 4.8 1.64
24 5.1 1.28 4.6 0.55
25 5.2 1.66 2.6 0.89
Midjourney 26 55 1.41 52 2.05
05 27 44 1.18 24 0.89
28 3.7 111 5.0 0.71
Pinterest 29 3.6 2.03 4.8 0.84
30 3.5 2.10 6.0 0.71
31 3.3 0.80 38 1.64
Midjourney 32 6.3 0.72 5.6 0.89
06 33 1.7 0.88 6.0 1.41
34 58 1.01 5.0 1.00
Pinterest 35 2.2 1.01 2.8 0.84
36 4.7 0.80 4.6 1.67
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(Table 9> (Continued)

. . . Design Fixation Creativity
Participant Fashion Design
Mean SD Mean SD
37 2.8 1.42 54 0.89
Midjourney 38 3.9 1.28 4.6 1.67
39 1.9 0.74 54 1.67
o 40 6.0 0.85 5.6 1.34
Pinterest 41 2.7 1.35 4.8 1.79
42 6.1 1.06 2.4 0.89
43 3.6 1.30 4.0 141
Midjourney 44 1.9 0.88 5.2 1.30
08 45 4.7 0.90 3.0 1.87
46 5.3 1.49 44 241
Pinterest 47 1.8 0.94 4.8 0.84
48 6.5 0.64 438 1.79
49 2.7 1.22 54 1.34
Midjourney 50 5.2 1.37 3.0 0.71
0 51 1.5 0.64 5.6 0.89
52 51 1.49 54 0.55
Pinterest 53 4.4 1.35 4.2 1.64
54 5.3 1.45 2.0 0.71
55 2.0 0.76 44 2.79
Midjourney 56 49 1.41 5.6 1.14
10 57 4.9 1.39 3.8 1.30
58 6.5 0.64 54 0.55
Pinterest 59 3.3 1.18 42 1.10
60 2.9 0.92 3.6 1.14
o i 452 dEhETh 2l FHeld & 24 Fdsttte ASs 2T o, oy
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